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A selection of products from 
our BARGAIN LISTS: Ring or 
write for a free copy of our 
latest list. 
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COIN-OPERATED 
MECHANISM 
2652 






Made by Coin Controls, this will accept various 
size coins by simple adjustment of 4 screws. 
Incorporates various security features — mag- 
net, bent coin rejector, etc. Microswitch rated 
5A 240V. Front panel 115 x 64, depth 130mm. 
Cost £10.85. 

Our price 
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28852 Keyboard: Superb brand new 
keyboard 392 x 181 with LCD displaying 1 line 
of 10 characters and a further line with various 
symbols. 100 keys, inc. separate numeric 
keypad. Chips on board are 2 x 74HCO5, 
80C48. LCD + driver chips are easily remov- 
able from board. ...............:sscccsssreerecreeenees £15.00 


Z8857 High quality Alphanumeric keyboard 
on aluminium frame 314 x 150mm. Contact- 
less keys good for 20 million operations. 
Originally sold at over £100 each, they were 
used in a ‘Printcom’ portable terminal. Fully 
ASCII encoded output. Power supply + 5V and 
—12V @ 35mA. Supplied with comprehensive 
CERI. eiiaicddueseicansisdeecdssaxsvccavsiuovecetecenminensess £14.95 


28856 Cherry computer keyboard. Very slim 
model 340 x 130 by only 14mm deep, in- 
cluding keys. Matrix output. 67 keys in pale/ 
Gark Drown. ............ssscccceeescecenesensneeeneneneenees £4.00. 


28863 Keyboard. High quality unit made by 
Micro Switch. 69 pale grey and blue keys. 6 red 
5mm LED’s, 15 various LS chips and socketed 
D8048 by Intel. Output via 7 way plug and 
there is a 4 way edge connector too. Keyboard 
frame is 317 x 128mm. PCB on which it's 
mounted is 285 x 170mm. 

i Excellent value at £12.00 


TELEPHONE ANSWERING 
MACHINE 






28874 Superb piece of German equipment. 
This uncased model looks complete & is 
believed to be working. Size overall 305 x 163 
x 57mm. On the PCB is a mains transformer 
(220V), relays & associated components. 
There are 2 mini-cassette decks, 6 position 
switch, Mic + amp circuit to record outgoing 
message. 2m mains lead with 2 pin plug, + a 
6 core lead for connection to Telecom socket. 
Excellent quality & Value. ...........eeeeeeeees £12.50 
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DISPLAYS 


wdc cecccccccccsocccbesuccccccsccssscccucccosscsescossooesssounelln! 


21731 NEC Vacuum Fluorescent Display 
FIPSBII. 8 digit multiplexed output 10mm high. 
Heater voltage 2V, grid/anode voltage 24V. 

00 
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24115 8 digit 12.7mm high LCD and holder. 
These are 14 segment devices allowing alpha- 
numeric display. Normally costing over £15.00 
we are offering these for just £4.50 


24148 LCD as 24115 but 6 digit, 50 pins. Like 
RS 588-601. Their price 10.86. ..........---:+++ £3.00 


21732 Epson LCD 4 digit 8mm high. ........ £2.00 


21637 LCD Display — Direct drive 3% digit 
similar to RS 588-572. 12.7mm high digits. Op 
voltage 4-12 RMS @ 32Hz typ. Supplied with 
GORD. ..cccrccccrerecseseresscssccncnscessensecosessees £2.00; 10+/ 
£1.75; 25+/£1,50; 100+/£1.00 


Z1560 7 seg display, 20mm high. Common 
anode. .............+- Only 70p! 25+/50p; 100+/42p 


DL1416 Alphanumeric 4 character intelligent 
display 0.16” 


DL3416 4 digit intelligent alphanumeric dis- 
play with built-in drive and memory. ASCII 
ROM and multiplexing circuitry. TTL com- 
patible inputs. +5V. Supplied with data. 

List price £41.50. .........secceeeeseeeeteeseeneteeees £8.00 
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HITACHI OSCILLOSCOPES 
FOR Q 






V223 DC-20MHz, dual Channel, single time- 
base delayed sweep, DC offset, alternate mag- 
nifier, 6in screen, 5mV/div vert. sensitivity 
0.2us/div-0.2s/div sweep time. Complete with 
2 probes, manual, mains lead. ...........-.-++++ £475 
Other models from £339 — full details in 
catalogue. Ask for colour brochure. 


METEX METERS 


8 different models in our catalogue! ! 
* 4¥2 digit 12mm LCD 
display 


30 ranges incl 
20A ac/dc 


Frequency 
counter 


Capacitance test 
with zero adjust 


Data hold switch 
Diode test 


* 
* 


* 


Transistor test 
Continuity test 
Test leads with 4mm plugs 
Rugged yellow case 
Carrying case 


M4650 
£94.00 


+ + + & HF H 


Battery and instruction manual included. 


AC volts 0-200m-2-20-200-750Vac +0.5% 
DC volts 0-200m-2-20-200-1000vdc +0.5% 
AC current 0-2m-200m-20Aac +1.0% 

DC current 0-200u-2m-200m-20Adc +0.5% 
Resist 0-200-2k-20k-200k-2M-20M. +0.15% 
Capacitance 0-20p-200n-20uF +2.0% 
Frequency 0-20k-200kHz +2.0% 

Transistor hFE 0-1000 NPN/PNP 

Dims 176 x 90 x 36mm 
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FREQUENCY COUNTER 







FC5250 7 digit frequency counter for frequen- 
cies between 10Hz and 150MHz. Power on/off, 
x 1/x 10 gate time and VHF/HF switches. Inputs 
via BNC sockets. Supplied complete with in- 
struction manual and test lead. Requires an 
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DIGITAL 
CAPACITANCE 
METER 


CM3300 High accuracy AUTORANGING 
3 digit capacitance meter. High resolution 
measurement in the range 0.1pF to 99900uF 
with 10 auto ranges. Range hold switch for 
batch testing capacitors. Range zero control. 
Inputs via spring terminals or test leads (sup- 
plied). Complete with leads and instruction 
manual. 





1990 CATALOGUE 


128 PAGES OF ELECTRONIC COMPONENTS AND 
EQUIPMENT. HUGE RANGE! 
DON’T MISS OUT — GET YOUR COPY NOW — ONLY 
£1.50 POST FREE 


HIGH QUALITY TEST EQUIPMENT 


All prices include VAT; P&P £2.00 per order. Min Credit Card 
£5. No CWO min. Official Orders from Education welcome .& 
min invoice charge £10.00 
components and is open 
and see us! 

HOW TO CONTACT GREENWELD: By Post: 
below: By Phone: (0703) 772501/783740 (ansaphone out of 
business hours): By Fax: (0703) 787555: By EMail: 
MAG36026: By Telex: 94081101 GWELD 


Payment is accepted by cheque, postal order, 
cash inc. foreign currency bank notes/book 
tokens/Access/Visa/Connect. 


443D MILLBROOK ROAD, SOUTHAMPTON, SO1 0HX. 

















JUST ARRIVED 
Big parcel of FETS/MOSFETS 
inc. 2N7000 Series, IRF150/250, J 
Series, etc., etc., from 10p each! 
Ring or write for Price List. 







AMAZING VALUE! 





POWER SUPPLIES 
(a) SWITCH MODE 


AF GENERATOR/COUNTER 





Se 


oh 





AG2603AD A combined audio frequency sig- 
nal generator and frequency counter. A six 
character LED display allows direct reading of 
internally generated signal or signals from an 
external source. The frequency generator has 
a range of 10Hz to 1MHz with either square or 
sine waveforms and adjustable output level. 
The frequency counter has a range of 10Hz to 
150MHz. Frequency range controlled by a 5- 
step selector and fine control. Adjustable 
ouput level with 0/20/40dB attenuator. 






ASTEC Model AA12531 
/P: 115/230V ac 50/60Hz. O/P: V1 + 5V 5A; 
V2 + 12V 0.15A. Size: 160 x 104 x 45mm. 
Partially enclosed panel with fixing holes in 
steel case on 120 x 125mm centres. Inputs 
and Outputs are on colour coded leads; there 
is also an EEC socket on a flying lead. ....... £6.95 





























































AUDIO GENERATOR 
FreQUeNCy FANGe...........eseeeseeeeeees 10Hzto 1MHz 
Output impedance................. 6002 unbalanced 
Output control........ 0-20-40dB and fine adjuster 
Output control: 
Bo oidienithscaitsaceenin aoe 8V rms max | This small PCB, 
WDE ccscscassstsctascsasvenniencsteu gears 10V p-p max | just 50 x 50mm will 
Frequency range.............ssseeeees 10Hz to 150MHz 
Input Voltage ..............sssseseseeeee Less than 50mV 
Max input VOItage .............cceeeeeeeeeeeeneneeeeeeeeeees 3V 
Input impedance: 
High frequercy -sssssssscsssssescssssssessseee A MHz | iUStessssssssssssssseetsseseseeeeeeeeeeessnnnnanananesnansssszen 
WEE gs acco casteisasiscessoiineocenssenistsssortacmaseoeeomn 
POIWOE, ssssinaiesssstenesessessssststeenecssavevsed 240Vac soll: (b) CONVENTIONAL 
DINE sssiiixetacerenwuneiioen 215 x 150 x 200mm | 24215 Siliconix mains input, 4.5V DC 150mA 
I cis och Sesassbaas tas tedtaencnndsoiirabaaaaeaaanetes £175.00 | Output to 3.5mm jack plug on 2m lead. Built-in 
eee nel continental 2-pin plug. Size 62 x 46 x 
RFE GENERATOR/COUNTER 35mm PPUTTTTIVIT ET £1 50 


24170 Plug in power supply. Built in 13A plug. 
Output 6V DC 300mA on 2m long lead termin- 
ated in a 3mm power plug. British made to 


Similar in appearance to above with same’ 
frequency counter. Spec: 


Frequency range .....-......++--+-- TOOKHZ to 1SOMHZ Ff BS415 oo... cecsessecessccssscesscsenessnscessseesseeesess £1.50 
a a padacksh Sheela een Sr 24208 Oric Power Supply. Moulded plastic 
lap sii NRivestsesvaneastestoe ; an ae or case with built in 13A plug. Output 9Vdc at 
OdUIAatiON................cceeceeeeeeeeeseeeees nternal 1kHz, 600mA delivered to 2m lead with 2.5mm 
external 50kHz-20kHz } jower plug £3.50 
. tr gach ac A Ca A ; 
WGA cg sosvannaedaxsdindad sgasssounveavoeeiaeaaeorntennnien £179.00 | 
SIGNAL TRACER/INJECTOR (Lots more on latest Bargain List) 


Hanimex electronic flash units that have been 
returned by the consumer to the place where 
purchased. These are offered complete & in 
good condition (many in original boxes) but 
have not been tested by us, so are offered 
without any guarantee. 4 models available, as 
listed: 

24259 Type X140. Hot shoe attachment. Size 
75 x 60 x 25mm off/on switch & test button. 
Takes 2 x HP7. Originally sold at £7-£10. £3.00 
24260 Type X215. Similar to above. £3.20 
24261 Type CX330. Another with same 
features, + auto/manual switch, size 70 x 65 x 
35mm. £3.50 


— 


BREADBOARDS 


FREE, if requested, with every breadboard 
sold this month! K574 wire link pack with 
about 250 links for use with breadboard or 
PCB’s! © 

PROTOBLOC 1 

G708 Protobloc 1 has a total of 400 tie points 
consisting of two sets of 30 rows of 5 intercon- 
nected sockets plus 4 rows of interconnected 
sockets running alongside, suitable for use as 
power supply rails. All contact positions are 
clearly defined on an alphanumeric grid. ABS 
polymer board mounted on an adhesive foam 
base. Will accommodate up to three 16 pin 
devices. An ideal introduction to solderless 
circuit development systems. Size 80 x gergiit 






Y133 For fault finding on Audio & RF Equip, 
VU meter and speaker. Level controls, 0-60dB ' 
atten. switch. I/P, O/P, ext spkr, and injector 
skts on Front panel. Size 200x140x96mm. 
Lees PPS. .....ccccccsscsssccsercsseacescsesesessessseoncos £55.00 


LCR BRIDGE 
Y134C A fully transistorised AC bridge which 
allows accurate measurement of resistances, 
capacitances, inductances and transformer 
turns ratios. 


PROTOBLOC 2 
G711 Protobloc 2 has a total of 840 tie points. 


Resistance range...........:-+++ 0.1 to 11.1MQ +1% § Will accommodate up to seven 16 pin devices. 
Inductance range ..........::s++ 1pH to 111H +2% Size 172 X GAMM.......cccececeeeceneeeneeeeeeeeeenees £3. 
Capacitance range..........-. 10pF to 1110uF +1% PROTOBLOC 2A 7 
DANAE sein caiisisisicoinienenes 9Vdc(PP3 battery) | G712 As above, but mounted onto a rigid 
DHE cacicuassrsceialencnt 200 x 138 x 90mm | base plate complete with three 4mm terminals 
Price £115.00 | for power connections. A mounting bracket 


which clips into the base is also provided to 
accept a variety of components including 
switches and potentiometers, etc. 

Price 
PROJECT BOARD G1L24 

G724 2 of type G711 mounted onto a rigid 
baseplate with 3 coloured terminals, for power 
connections. Overall size 225 x 150mm. 
Price £13.95 
PROJECT BOARD GL36 

G736 3 of type G711 and an additional strip of 
100 tie points mounted onto a rigid base plate 
with 4 coloured terminals. Overall size 242 x 
















Our shop has enormous stocks of 
from 9-5.30 from Mon-Sat. Come 


Use the address 
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BROADCAST RECEIVER 


An up to the minute design using a high tech. 1.c. (NOT A 
ZN 414 — OR “41BORE”!) and ceramic filters for 
the 1.f. stages — these give excellent performance 
without the need for alignment of 
the i.f.s. The radio tunes long 

and m.w. broadcast band's, 

has loudspeaker output 

low curent drain and 
good sensitivity/ 
selectivity. 












OJECTS 


WORKING 


Don't be driven mad by projects that won't work, we show you 
how to go about sorting them out —without a hammer. 

Fault finding and testing is all part of the skill 
of successful project construction 


ELECTRONIC DI 


An electronic simulation of the plastic $5 -422 
cube! Just press the button and your z= 
luck will be displayed by le.d.s in Eze" 
the form usually shown on a dice. EB 
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Technik fiir Kenner - Made in Germany 


We deliver from stock - The fastest way to order Is a fax ! 


ELV 





ULTRASONIC CAR ALARM 


This system is specially designed to 
protect your car andits contents against 
potential thiefs. Low current consump- 
tion and high noise immunity are just 
two of its distinguishing features. 


SPM 130 Decibel Meter 


(Elektor Electronics September 89) 


nga on their physical and men- 
tal state, human beings respond sub- 
jectively to ambient noise. Objective, 
absolute sound pressure level measu- 
rements therefore invariably require a 
specially designed test instrument, the 
decibel meter. 

This portable instrument gives an ac- 
curate indication of the sound pressu- 
re level (SPL). The three SPL ranges 
(40 to 130 dB), three response modes, 


—_—_—_—=- 


Ordering and payment: 





30.40 
In addition the system has a voltage 
sensing device i.e. the alarm is also 
triggered if appliances are switched on 
by an unauthorised person (e.g. the 
a lighting when the door ts ope- 
ned). 


Complete Kit rig ae 
44.367BKL £ 


and linear or A-weighted filtering pro- 
vided by the meter enable many types 
of measurement to be carried out, from 
the tracing of ambient noise sources 
to establishing the sensitivity of a lous- 
speaker. 


Complete kit 
44.472BKL £ 99.50 
Ready assembled module 
44.472F £ 160.50 


an prices excluding V.A.T. (french customers add 18.6%T.V.A.) 


© send Euro-cheque, Bank Draft or Visa card number with order. 
Please add £ 3.00 for p & p (up to 2 kg total weight) 


. postage carged at cost at heigher weight Air/Surface - 
© we deliver worldwide except USA and Canada 


. dealer inquiries welcome 





DIGITAL PROFESSIONAL ECHO 1000 


(Elektor Electronics June 89) 


This low cost echo unit is certain to 
impress music lovers - amateur and 
professional - everywhere. Excellent 
specification and top performance 
make the EU 1000 a winner and despite 
meeting professional requirements the 
unit will not make too big a hole in your 


ocket. 
Working on the delta modulation prin- 
ciple ona digital base, delay times up to 
one second are possible at full band- 
width and large signal to notse ratio. 


Specification 


Input sensitivity: 
Input1:  2mvV 


; Input 2: 200 mV 
Dealy Time: 
variable from 60 ms to 1s 


Bandwidth : 
100 Hz to 12 kHz 


RFK 700 
RGB-CVBS Converter 


(Elektor Electronics October 89) 

Nearly all computers supply as an 
output signal for colour monitors RGB 
signals. With the help of the RFK 7000 
it is possible to record this signals with 
a videorecorder or to give them onto a 


EU 1000, complete kit 
.255BKL £ 99.50 
EU 1000, ready assembled 
44255F £ 134.50 


Additional features: 





inputs mixable 

single and multiple echo 

adjustable delay level 

switchable vibrator 
switch-controlled noise suppression 





colour TV. 
The voltage supply is gained from a 
12V/300mA-DC voltage mains adap- 


tor. 
Complete kit 
44.525BKL £ 66.50 


Ready assembled module 
44.525F £ 119.50 


ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.: (33) 82.83.72.13 - Fax: (33) 82.83.81.80 


Technik fur Kenner - Made in Germany 
We deliver from stock - The fastest way to order is a fax ! 


S-VHS-RGB-CONVERTER SVR 7000 


(Elektor Electronics May 89) 


Superb picture quality! 


With the SVR 7000 video recorders 
and cameras of the new super VHS 
eneration can be connected to colour 
sets which have a scart input soc- 
ket, without adjusting the TV set itself. 
Connected between the S-VHS and TV, 
the SVR 7000 converts the separate 
luminance and chrominance signals of 
a super VHS into an equivalent, high- 
uality RGB signal. 
hree controllers for contrast, colour 
and brightness optimise the picture 
quality even if input signals deviate 
from the norm. 
A 4-pole mini-DIN input socket for the 
S-VHS picture signal, two BNC input 
sockets for left and right stereo-audio 
sound channels (only one BNC socket 
is required for mono) and a scart output 
socket are available to connect the unit. 
The voltage supply is gained from a 
ceed voltage mains adap- 
or. 





44.497BKL £ 
44.497F £ 


Complete Kit 


76.25 
Ready Assembled Module 176.00 


MG 7000 MINI-FUNCTION GENERATOR . Frequency Range: 0.2Hz to 
z 


- Functions: Sine, Triangular, Saw- 
Tooth Square Wave 


- Output Voltage: max. 10V,, - 
adjustable via attenuator 


- Distortion Factor: approx. 0.5% 
(1kHz) 





- Power Supply: via 2 x 9V block 
batteries 


Complete Kit 44.238BKL £ 
44 .238F £ 


Ready Assembled Module 













GLP 7000 TRACKING TESTER 


(Elektor Electronics July/August 89) 


Complete kit 

44.385BKL £ 49.80 — 
Ready assembled modul 

44.385F £ 119.50 

Wow and Flutter Test Cassette 
Side A: 3150Hz - 10dB (DIN) 
Side B: white noise - 10dB for adjusting 
the sound head by ear 

44.385MK €£ 11.00 





With the ELV IC tester logic function 
tests can be carried out on nearly all 
CMOS and TTL standard components, 
accommodated in DIL packages up to 
20 pin. The tester is designed as an 
insertion card for IBM-PC-XT/AT and 
compatibles. A small ZIF test socket 
PCB is connected via a flat band cable. 
Over 500 standard components can be 
tested using the accompanying com- 
prehensive test software. 
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VIDEO RECORDING 
AMPLIFIER 


(Elektor Electronics April 89) 


Losses can easily occur when copying 
video tapes resulting in a distinct re- 
duction in quality. By using this video 
recording amplifier, with no less than 
four (!) outputs, the modulation range 
is enlarged and the contrast range of 
the copy increases. ms 
Two level controllers for edge definition 
(contour) and amplification (contrast 
range) allow individual and precise 
adaptation. 





Complete Kit 
(including Box, PCB and all exe 
44.324BKL 14.75 


Good wow and flutter characteristics 
are a mark of quality in tape decks, reel- 
to-reel tape and VCRs. This tester not 
only allows you to take quick and exact 
measurements of wow and flutter, but 
also of drift. 


Here are the main features in brief: 
- built-in, quartz-stabilised re- 
ference tone generator 
switchable frequencies for 
wow and flutter measure- 
ments for DIN (3150Hz) and 
CCIR (3000Hz) 
1 additional range for drift 
measurements (+/-5%) 






Complete Kit including Textool sok- 
ket, connectors, sockets, Flat band 
cable, PCB, Software 


474BKL £ 60.85 
Ready Assembled Module 
GB474F £ 113.00 
Software, single 
44.474SW £ 17.85 


ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.: (33) 82.83.72.13 - Fax: (33) 82.83.81.80 
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TRANSFORMERS FROM 
al 
# IN] W1 qe 
The UK Distributor for 


Standard Toroidal Transformers 


* 106 types available from stock 
*« Sizes from 15VA to 625VA 
* Dual 120v primaries allowing 110/120v 
or 220/240v operation 


STEEL DISHED 
WASHER 


OUTER 
INSULATION 


. ; ine NEOPRENE 
SECONDARY xr Nl | WASHERS 
WINDING 


INSULATION 


PRIMARY 
WINDING 


SERIES 
NO. 


03010 
03011 
03012 
03013 
03014 
03015 
03016 
03017 
13010 
13011 
13012 
13013 
13014 
13015 
13016 
13017 
23010 
23011 
23012 
23013 
23014 
23015 
23016 
23017 
23028 
23029 
23030 
33010 
33011 
33012 
33013 


93017 
93018 
93026 
93025 
93033 
93042 
93028 
93029 
Prices include VAT and carriage 93030 





Quantity prices available on request 
Write or phone for free Data Pack 


Jaytee Electronic Services 


143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL 
Telephone: (0227) 375254 Fax: 0227 365104 - 
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, WOU PAY 
ICES! 


= = er | N Nl "Tie Lill 






lit = 
a — 3 


HM 
Eby 


ned 
ITU 


“a Yh 
nu 


‘ MIXERS 


Choose from 25 models @ Mixers for 
home use, disco’s, public address and 
Studio use M@ From 4 to 16 channels 

@ Also 6 and 8 ch midi systems 

@ Equalizer mixers MRT60 and 

many more. 


-ECHO’S 
@ VC1 analogue @ 6040 stereo 


amplifier @ 8040 digital echo 
@ Also mini echo’s. 


DIGITAL 
DELAY/REVERB 


@ 19" rack systems @ Digita’ reverb 
with 63 user programs M@ Digital delay 
up to infinite repeat m Also multi- 
effects programmable unit. 


GRAPHICS 


@ 19" rack systems M@ 31 band single 
| channel @ 2 x 15 band two channel, 
and 2 x 31 band two channel. 4 
















3 models heavy duty top quality with 
plinth/cover. 

@ DLP1 belt drive quick start. 

@ DLP2 direct drive system. 

@ DLP3 quartz controlled quickstart 
direct drive. 








POWER 
AMPLIFIERS 


@ Power boosters single channel: 
100W, 175W and 2kW. 2-ch/stereo: 
135 + 135W, 160 + 160 Watt and 

1500 + 1500 Watt. 


AMPLIFIERS 


@ With preamps m@ 240V AC models 
and 12V DC/240V AC or 24V DC/240V 
AC @ From 15 Watts up to 175 Watts 
@ Also background music tape 
amplifiers and paging amplifiers. 

@ Plus range of mixer-amplifiers. 

@ Choose from 25 models. 


MOBILE __ 
AMPLIFIERS 


@ Range of 12 volt amplifiers up to 100 
Watts i Also veers megaphones 
stocked and 12 volt power boosters. 


MICROPHONES/ 
STANDS 


@ XLR/Jack etc M@ Mics for disco, 
\\ =2 public address and Hi-Fi @ Good 
tars quality at low cost ™ Also stands, 
= > booms etc. and wireless microphone 
system 


OUTDOOR 
HORNS 


m Various models up to 12" 
with or without 100 volt line 
with drivers 

@ Also range of horns with choice of 
drive units. 

@ Accessories: Leads @ Plugs 

@ Adaptors @ Transformers etc, for all 
PA requirements. 
















































CHASSIS re 
-SPEAKERS/ = |< 
CABINETS — \\ 


@ PA speakers 5\,” to 12” # Twin cone 
from 40 to 100 Watts @ Various models 
disco/group speakers 10" to 18" 
various types M@ Bass speakers @ Bass 
mids and mids ™ Also Rexine cabinets 
10”, 12” & 15” m@ Plus range of cabinet 
fittings and portable speaker stands 
and brackets. 


PIEZO TWEETERS 


Sm 10 models stocked from £2.95 
to £7.95 mi Square piezo £4.95. 


_ PUBLIC 
_ ADDRESS 
SPEAKERS 


@ For PA and 
background music 
system with and 
without 100 voit line 
@ OUTDOOR. Range of 
weatherproof systems 
a at various power 
ratings 
w INDOOR. Columns for 
speech, columns for 
music ceiling speakers, 
suspension speakers, 
corridor speakers, wall 
speakers, music 
speakers - various 
sizes and types. 






































































i 
CROSSOVERS 
w@ 100 Watt midrange and tweeter 


horns m@ Also matching crossovers and 
filters up to 300 Watts. 










PA - Dig 

ig 
Hees: « | 
# Olscouy 

AUDIO eLECTROGICS VOUCHERS 
301 Edgware Road, London, W2 1BN Ref PA| 
Tel: 01-724 3564 Fax: 01-724 0322 Send Ad Sag 
SALES OFFICE 01-258 1831 or oN 
Also at HENRY'S 404 Edgware Road, W2 Droducts 


TRADE/EDUCATION ORDERS ACCEPTED “ill 
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THE RTC MONITOR II 


100 WATT SPEAKER KIT £60.00 +£3.50 P&P (pair) 
RESPONSE: 55Hz—20kHz 


BASS POLYMER CONE D: 22cm 
DOME TWEETER: 14mm 


OVERALL SIZE 
(HWD): 382,252,204mm 


RECOMMENDED AMP POWER: } 
10-100 watts per channel 
The performance stan- 
dard achieved in this 
compact design is distinc- 
tively superior to any- 
thing else available at the 
price. The drive units 
used are of sophisticated 
design and have_ been 
carefully integrated with a 
Complex Crossover. 
Stereo performance is exceptionally good with a 
well focussed sound stage and sharp resolution 
of detail. Distortion throughout the frequency 
range is low even at quite high power input and 
this gives a great sense of dynamic range and 
Openness especially when used in bi-wired 
mode. 

Supplied with:— 2 READY CUT BAFFLES, ALL 
CROSSOVER COMPONENTS, 2 BASS. MID- 
RANGE, 2 DOME TWEETERS, HOOK UP WIRE, 
GRILLE CLOTH, SCREW TERMINALS AND 
SCREWS. 

CROSSOVER KIT. To build 2 sets of crossovers 
£11+£1.75 post. (Featured in Everyday Elec- 
tronics—May 1989 issue). Reprint Free with Kits 


AMPHONIC 125+ 125 POWER AMPLIFIER 
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125 watt per channel stereo power amplifier 
with independent volume controls, professional 
19” rack mount and silent running cooling fan for 
extra reliability. 
Output power 

Output impedance 


.-. 125W RMS max. per channel 
(nip incataaiaisianead 4to 16 ohms 
(max. power into 4 ohms) 


Sensitivity ..........ccceeeeeseeeeeeee 450V at 22K ohms 
Protection .... Electronic short-circuit and fuses 
PNINIGE Siivvesicecscssevuescelelacsinws 220-240V a.c. 50Hz 
Chassis dim ........eeeceeeeeeeeeee 435x125x 280mm 


£124.99 -+ £7.00 p&p 
GOODMANS 60W CAR GRAPHIC 


Goodmans . 
“aN es ee Mica 
\ / , —o= == = id 



















As new condition but have been returned by customers 
or shops, so they may need some attention. Hence the 
price of only £8.00 each. Order six of these units and you 
get the seventh one free. Postage £2.90 


LCD DIGITAL MULTI TEST METER ac oc 


Volts resistance and DC Amps. Most of these units are 
new but have been returned or rejected by the store 
and sold with all faults at £11.00 each. Postage £1.00. 
(Made by Ross Electronics). 


ROSS DYNAMIC. MICROPHONE BALL TYPE 


General purpose in light weight case with wire mesh 
ni and on/off switch fitted with lead and jack plug. 

hese units have been returned and may need repair- 
ing. Price £2.50 each. Order ten of these units and you 
get one free. Postage 80p. 


J.B.L. BOLIVAR COMPONENT SPEAKERS 
4%" 100W HI-Fl MID RANGE 1” VOICE COIL, PAPER CONED 
AND DOPED CAMBRIC EDGE FITTED WITH A 312” MAGNET. 
62 IMPEDANCE £5.33 


42" HI-Fl TWEETER 34” VOICE COIL, 134” CONE WITH FOAM 
EDGE, 234" MAGNET, 62 IMPEDENCE £6.33 
POSTAGE £4.70 PER ORDER 


52W 2-WAY COMPONENT SPEAKER SYSTEM £3.95 


Comprises 8in rolled surround bass unit and 2¥Vin 
tweeter for In-Car or Hi-Fi use. 4 ohm. Made by Sanyo. 


8in SOUND LAB COMPONENT SPEAKER 60W 


_ £12.95 
Res freq. 38Hz tull range 
12in DANTEX 100W £21.75 
Res freq. 23Hz bass unit 
Postage £3.20 each order 


% SPECIAL PURCHASES 
Batteries C size NiCad 2.2 Ah EVERY-READY AN220 
£1.98 each 
Our most popular size of rechargeable battery: 4AA size 
Japanese made batteries — £3.90 for four. 


HILLS KITS IN STOCK % SEND FOR CATALOGUE 
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WAN RO] 513) 


£1 BARGAIN PACKS 
BUY 10 GET 1 FREE 


Please state pack(s) required 
















No Qty. per pack 
BP010 2 612” Speaker 82 10 watt 
BP012) 2 612” Speaker 42 10 watt 
BP013. 3 = 8"x5" Speaker 40 6 watt made by E.M.I. 
BP015B 1 30 watt, dome tweeter. Size 90x 66mil 
JAPAN made 
BP016 6 2200uf can type Electrolytic 25V d.c computer 
grade made in UK by PHILIPS 
BP017 §=3 33000uf 16V d.c. electrolytic high quality 
computer grade UK made 
BP018 §=3 2000uf 50V d.c. electrolytic high quality 
computer grade made in USA 
BP019 20 20 ceramic trimmers 
BP020 4 Tuning capacitors, 2 gang dielectric a.m. type 
BP021 10 3 position, 8 tag slide switch 3 amp rated 
125V a.c. made in USA 
BP022 5 Push-button switches, push on push off, 2 pole 
change over. PC mount JAPAN made 
BP023. 6 2 pole 2 way rotary switch 
BP024 2 Right angle, PCB mounting rotary switch, 
4 pole, 3 way rotary switch UK made by LORLIN 
BP025 4 3pole, 3 way miniature rotary switch with one 
extra position off (open frame YAXLEY type) 
BP026 4 4pole, 2 way rotary switch UK made by LORLIN 
BP027 30 Mixed control knobs 
BP028 10 Slide potentiometers (popular values) 
BP029 6 Stereo rotary potentiometers 
BP030 2 100k wire wound double precision 
potentiometers UK made 
BP031 6 Single 100k multitune pots, ideal for varicap 
tuners UK made by PHILIPS 
BP032. 4 UHF varicap tuner heads, unboxed and 
untested UK made by PHILIPS 
BP033_ 2 FMstereo decoder modules with diagram 
UK made by PHILIPS 
BP033A.4  6”x38” High grade Ferrite rod. U.K. made. 
BP034 3 AMIF modules with diagram 
UK made by PHILIPS 
BP034A 2 AM-FM tuner head modules. 
UK made by MULLARD 
BP034B 1 Hi-Fistereo pre-amp module inputs for CD, tuner 
tape, magnetic cartridge with diagram. 
UK made by MULLARD 
BP035 6 All metal co-axial aerial plugs 
BP036 6 Fuse holders, panel mounting 20mm type 
JAPAN made 
BP037 6 _ Inline fuse holders 20mm type 
UK made by BULGIN 
BP038 20 Spin din, 180° chassis socket 
BP039_ 6 Double phono sockets, Paxolin mounted 
BP041 3 2.8m lengths of 3 core 5 amp mains flex 
BP042 2 Large VU meters JAPAN made 
BP043 30 4V miniature bulbs, wire ended, new untested 
BP044 2 Sonotone stereo crystal cartridge with 78 and 
LP styli JAPAN made 
BPO45A 2 Mono Cassette Record and play heads. 
(Japan Made) 
BP046 4 6-0-6 4VA mains transformers, P.C. mount 
UK made 
BP047 1 24V750mA mains power supply. Brand new 
boxed UK made by MULLARD 
BP049 10 0C44 transistors. Remove paint from top and it 
becomes a photo-electric cell (or P12) 
UK made by MULLARD 
BP050 30 Lowsignal transistors n.p.n., p.n.p. types 
BP051 6 14 watt output transistors. 3 
complimentary pairs in T066 case 
(Ideal replacement for AD161 and 162s) 
BP052A 1 Tape deck pre-amp IC with record/replay 
switching No LM1818 with diagram 
BP053 5 5watt audio ICs. No TBA800 (ATEZ) 
BP054 10 Motor speed control ICs, as used with most 
cassette and record player motors 
BP055 1 Digital DVM meter |.C. made by PLESSEY 
as used by THANDAR with diagram 
BP056 4 7 segment 0.3 LED display (R.E.D.) 
BP057 8 Bridge rectifiers, 1 amp, 24V 
BP058 200 Assorted carbon resistors 
BP059 1 Power supply PCB with 30V 4V/A transformer. 
MC7818CT IC & bridge rectifier: Size 4”x 23/4" 
BP060 1 Transcription record player motor 1500rpm 
240V a.c. 
BP061 5 6.35mm-Mono jack plugs 
BP063- 5 6.35mm stereo switched jack sockets 
BP064 12 Coax chassis mount sockets 
BP065 1 3mtrEuro-mains lead witha matching 


RADIO AND TV COMPONENTS ACTON LTD 
21 HIGH STREET, ACTON LONDON 


chassis socket 


£15.95 


POSTAGE £2.85 


KNaeaT PARED BEATE ea 
Vio, POSTAL ORDERS and or CHEQUES wit 


































MULTIBAND RADIO 
VHF 54-176 MHz + AM CB BANDS 1-80 
Listen to: AIR TRAFFIC CONTROL, 
AIRCRAFT, RADAR 
PUBLIC UTILITIES 
RADIO AMATEURS AND 
MANY MANY MORE 


SQUELCH CONTROL 
“RUBBER DUCK AERIAL” 


W3 6NG 


30+30 WATT AMPLIFIER KIT 





















An easy to build amplifier with a good specifica- 

tion. All the components are mounted on the 

single P.C.B. which is already punched and 

backprinted. 

@ 30Wx2 (DIN 4 ohm) 

= CD/Aux, tape |, tape Il, tuner and phono 
inputs. 

™ Separate treble and bass 

@ Headphone jack 

Size (H.W.D.) 75x400x 195mm 

Kit enclosed: case, P.C.B., all components, scale 

and knobs £36.80. post £3.50 

(Featured project in Everyday Electronics April 

1989 issue). Reprint Free with kit. 


TV SOUND TUNER 



























In the cut-throat world of consumer electronics, 
one of the questions designers apparently pon- 
der over is “Will anyone notice if we save money 
by chopping this out?” In the domestic TV set, 
one of the first casualties seems to be the sound 
quality. Small speakers and no tone controls are 
quite common and that really is quite sad, as the 
TV companies do their best to transmit the high- 
est quality sound. Given this background acom- 
pact independent TV tuner that connects direct 
to your Hi-Fi is a must for quality reproduction. 
The unit is mains operated. This TV SOUND 
TUNER offers full UHF coverage with 5 pre- 
selected tuning controls. It can also be used in 
conjunction with your video recorder. 


£29.50 +£2,50 p&p 


As above but with built-in stereo head- 
phone amplifier for the hard of hearing _ 
You can tune into the TV channel you want while 
still receiving the picture on your TV set. In fact it 
is rather like a second television, but without the 
screen. So that the ordinary TV can be placed for 
everyone to see, and the volume on it can be 
comfortable for others, while the sound tuner 
can be placed where you can control it. You will 
need to plug in one of your own listening aids 
such as headphones or an induction loop to hear | 
the sound. The tuner is mains operated, has 5 
pre-selected tuning controls and can be used in 
conjunction with a video recorder. 


Size: 270x192x65mm. £35.90 +£2.50 p&p 
TV SOUND TUNER KIT £11.50+£1.30 P&P 


All parts including Varicap tuner, mains transformer, 
PCB with IC’s capacitors and coils etc., to build the unit 
illustrated above; without case and scale. 


SHURE HIFI| STEREO MAGNETIC. CAR- 


TRIDGE Fitted with an elliptical diamond stylus 
supplied with fitting kit and instructions. A good quality 
unit made to sell for well over twenty pounds due to 
scoop purchase, we are able to offer these at a fraction of 
the manufacturers price. All units are brand new and 
boxed. £7.20 each. If you order in multiples of five you 
get one free. Postage £1.30 (Made in U.S.A.) 


KOSS MINI SPEAKERS Use instead of head- 
phones on your personal stereo, just plug in instead of 
headphones. Koss sound cells can be mounted on top of 
your personal stereo with the holder supplied or simply 
detach for shelf mounting. This quality unit was made to 
sell for over seventeen pounds by the KOSS professional 
headphone company of the U.S.A. Due to a massive 
scoop purchase we can offer these units for £4.30 each or 
beg! _ multiples of ten and you get one free. Postage 
1.50. 





























































































































































KOSS STEREO HEADPHONES High quality 
light weight stereo headphones fitted 3.5mm jack with 
adaptor to 6.4mm jack. Ideal use Hifi or personal stereos: 
made to sell for nine pounds. Our price for this unit £4.25. 
Postage 60p. 















Hi-Fi stereo cassette deck transport 
mechanism, complete with 3 digit rev counter 
and tape heads, 12V d.c. operation. Unused 
manufacturers surplus JAPAN made 


£6.20 +£1.50P&P 2 for £10 +£2.50 P&P 


EXTRACTABLE HOUSING FOR YOUR CAR STEREO x SIZE DINE 
* HANDLE INCLUDED * SPACE FOR MEMORY BATTERY * 40R 
2 SPEAKER SYSTEM. 

| ENABLES YOU TO REMOVE YOUR VALUED STEREO FROM YOUR 
CAR (WITHOUT THE AID OF A HAMMER AND CHISEL, CHAINSAW 
| ETC). £9.95 postage £2.50 
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MAIL ORDER AND SHOP: 
EE85 135 Hunter Street, 
—~, Burton-on-Trent, 

Staffs. DE14 2ST 


TT Tel: 0283 65435 
L D — Fax: 0283 46932 


MICRO IN CONTROL 



































All prices include VAT 










































































Shop open 9-5 Mon-Fri; Add £1 . : | NEW SERIES STARTED EE DEC’89 
9.2 Saturday p&pto i Supplying Electronics 
ae ll order STARTER KIT £21.95 
Official orders welcome all orders ‘ . 
for Educa tion, ALL PARTS LISTED IN TABLE 1 
5 ° INCLUDING 5V 250mA SUPPLY 
4 CHANNEL LIGHT CHASER Robotics, Music, AND K12 840 PIN BREADBOARD 
EE JAN 90 : > 
As featured in this issue a 1000 Watt per channel Comp U ti n g a n d m uch, - 
chaser with zero volt switching, hard drive, mu Cc h m O re / EDUCA TIONAL BOOKS & 
a ae ee teat deneray Clie Send NOW for cur BOOK PROJECTS 
TEE ee i eorakty LED mine illustrated ee eS TT! 
on front panel. Switchable for 3 or 4 channels. : 
Srandard PBS) output Ideal for rope lights, in CATALOGUE ebevbnece No suka uses anS-DEC esto 
spots, disco and display lighting. £29.95 Only £1.00! including three radios, siren, metronome, organ, intercom, 


KIT REF 833 


D.C. MOTOR GEARBOXES 
ae. - 







timer, etc. Helps you learn about electronic components 

| and how circuits work. Component pack includes an S-DEC 
breadboard and all the components for the series. 
‘ADVENTURES WITH ELECTRONICS £4.75 


STEPPING MOTORS “ 
COMPONENT PACK (less book) £22.35 


A range of top quality stepping motors suitable 
for driving a wide range of mechanisms under 
computer control using simple interfacing 
techniques. 

1D35 PERMANENT MAGNET MOTOR 48 +, 


















FUN WITH ELECTRONICS 
From the USBORNE Pocket Scientist series — An enjoyable 
introduction to electronics. Full of very clear full colour 
pictures accompanied by easy to follow text. Ideal for all 
beginners — children and adults. Only basic tools are 













ideal for Robots and Buggies. A miniature plastic 
reduction gearbox coupled with a 1-5-4-5 Volt 







































mini motor. Variable gearbox reduction ratios per rev. ‘ _ 
are obtained by fitting from 1 to 6 gearwheels MD200 HYBRID MOTOR — 200 steps per rev. Te aenine orleans A hci 
(supplied). Two types available: £1 6.80 work). Also full details of how to build 6 projects — burglar 
SMALL UNIT TYPE MGS £3 .99 MD35 14 PERMANENT MAGNET MOTOR — 48 alarm, radio, game, etc. Requires soldering — 4 pages 
Speed range 3-2200 rpm. Size 37X43xX25mm steps per rev | clearly show you how. 
whee’): The components supplied in our pack allows all the projects 
LARGE UNIT TYPE MGL , £4. 55 MD38 PERMANENT MAGNET MOTOR — 38 to be built and kept. The book is available separately. 
Speed range 2-1150 rpm. Size 57X43xX29mm steps per rev. 8.95 FUN WITH ELECTRONICS Book £2.25 
NS COMPONENT PACK (less book) £17.55 









‘“ 30 SOLDERLESS BREADBOARD PROJECTS 


Abook of projects by R. A. Penfold covering a wide range of 
interests. All projects are built on a Verobloc breadboard. 
Full layout drawings and component identification 
diagrams enable the projects to be built by beginners. Each 
- circuit can be dismantled and rebuilt several times using the 
' game components. The component pack allows all projects 
in the book to be built one ata time. 
Projects covered include amplifiers, light actuated switches, 
timers, metronome, touch switch, sound activated switch, 
moisture detector, M.W. Radio, Fuzz unit, etc. 
30 SOLDERLESS BREADBOARD 
PROJECTS Book 1 £2.95 
COMPONENT PACK £27.15 
VEROBLOC £7.49 


ENJOYING ELECTRONICS 


A more advanced book which introduces some arithmetic 
and calculations to electronic circuits. 48 chapters covering 
elements of electronics such as current, transistor switches, 
flip-flops, oscillators, charge, pulses, etc. An excellent 


RYDAY ELECTRONICS KIT PROJECTS 


PLEASE NOTE 

ALL KITS HERE HAVE BEEN FEATURED INEE. IF YOU DO NOT HAVE THE MAGAZINE WITH THE ORIGINAL ARTICLE, YOU 

WILL NEED TO ORDER THE REPRINT FOR 80p EXTRA. REPRINTS ALSO AVAILABLE SEPARATELY. 

KITS INCLUDE CASES, PCB’s, HARDWARE AND ALL COMPONENTS (UNLESS STATED OTHERWISE) CASES ARE NOT 

DRILLED, LABELS ARE NOT SUPPLIED. 
Ref Price. Rof Price 
834 QUICK CAP TESTER Feb 90 £9.69 563 200MHz DIG. FREQUENCY METER Nov 86 £67.98 
833 EE 4 CHANNEL LIGHT CHASER Jan 90 £29.95 561 LIGHT RIDER LAPEL BADGE Oct 86 £10.86 
815 EE TREASURE HUNTER Aug 89 Full Kit £39.95 560 LIGHT RIDER DISCO VERSION £20.89 
814 BAT DETECTOR Jun 89 £19.98 559 LIGHT RIDER 16 LED VERSION £14.52 
812 ULTRASONIC PET SCARER May 89 £13.80: 556 INFRA-RED BEAM ALARM Sept 86 £30.19 
807 MINI PSU Feb 89 £22.71 544 TILT ALARM July 86 £8.33 
806 CONTINUITY TESTER Feb 89 £10.28 542 PERSONAL RADIO June 86 £12.28 
803 REACTION TIMER Dec 88 £31.93 528 PA AMPLIFIER May 86 £28.70 
800 SPECTRUM EPROM PROGRAMMER Dec 88 £28.72 523 STEREO REVERB Apr 86 £28.16 
796 SEASHELL SYNTHESISER Nov 88 £26.61 513 BBC MIDI INTERFACE Mar 86 £29.76 
790 EPROM ERASER Oct 88 £26.57 512 MAINS TESTER & FUSE FINDER Mar 86 £9.39 
786 UNIVERSAL NICAD CHARGER July 88 £7.44 497 MUSICAL DOORBELL Jan 86 £19.95 
780 CABLE & PIPE LOCATOR April 88 £16.35 493 DIGITAL CAPACITANCE METER Dec 85 £44.25 
769 VARIABLE 25V-2A BENCH POWER SUPPLY Feb 88 481 SOLDERING IRON CONTROLLER Oct 85 £5.83 






























































































































£52.95 464 STEPPER MOTOR INTERFACE FOR THE BBC ; 
763 AUDIO SIGNAL GENERATOR Dec 87 £14.53 COMPUTER less case Aug 85 0.95 ee not to Tne Welle a tecenal ig 
739 ACCENTED BEAT METRONOME Nov 87 eae 1D35 STEPPER MOTOR EXTRA £8.96 iH} in b mers articles PP anea electronics 
740 ACCOUSTIC PROBE Nov 87 (less bolt & probe) £18.65 OPTIONAL POWER SUPPLY PARTS £5.47 me oe ON ed 
744 VIDEO CONTROLLER Oct 87 £31.03 461 CONTINUITY TESTER July 85 £6.60 TN cy OVING ELECTRONICS Book £3.60 
734 AUTOMATIC PORCH LIGHT Oct 87 £18.29 455 ELECTRONIC DOORBELL June 85 £8.05 “ibe Pop: 
728 PERSONAL STEREO AMP Sept 87 £15.24 453 GRAPHIC EQUALISER June 85 £26.89 COMPONENT PAC Lp 
1730 BURST-FIRE MAINS CONTROLLER Sept 87 £14.45 1444 INSULATION TESTER Apr 85 £20.85 VEROBLOC ae 7. 

724 SUPER SOUND ADAPTOR Aug 87 £40.89 430 SPECTRUM AMPLIFIER Jan 85 £7.36 Note — A simple multimeter is needed to fully follow this 
718 3BAND 1.6-300MHz RADIO Aug 87 £28.25 392 BBC MICRO AUDIO STORAGE SCOPE INTERFACE book. The M102 BZ is ideal. £13.98 
719 BUCCANEER I.B. METAL DETECTOR inc. coils and , Nov 84 , 

case, less handle and hardware July 87 £28.17 (387 MAINS CABLE DETECTOR Oct 84 £5.89 A FIRST ELECTRONICS COURSE 
720 DIGITAL COUNTER/FREQ METER (10MHz) 386 DRILL SPEED CONTROLLER Oct 84 £9.24 A copiously illustrated book that explains the principles of 

inc. case July 87 £71.43 °362 VARICAP AM RADIO May 84 £14.00 electronics by relating them to everyday objects. At the end 
722 FERMOSTAT July 87 £12.93 337 BIOLOGICAL AMPLIFIER Jan 84 £25.71 of each chapter a set of questions and word puzzles allow 
715 MINI DISCO LIGHT Jun 87 £13.41 263 BUZZ OFF Mar 83 £6.05 progress to be checked in an entertaining way. An S-DEC 
707 EQUALIZER (IONISER) May 87 £16.54 242 INTERCOM no case July 82 £6.06 breadboard is used for this series — soldering is not required. 
700 ACTIVE I/R BURGULAR ALARM Mar 87 £37.97 240 EGG TIMER June 82 £7.31 A FIRST ELECTRONIC COURSE BOOK £3.75 
581 VIDEO GUARD Feb 87 £8.94 /205 SUSTAIN UNIT Oct 81 £18.78 PACK £22.35 
584 SPECTRUM SPEECH SYNTH. (no case) Feb 87 £22.28 ‘108 IN SITU TRANSISTOR TESTER June 78 £10.03 

SPECTRUM I/O PORT less case Feb 87 £10.05 106 WEIRD SOUND EFFECTS GEN Mar 78 £8.33 


CAR ALARM Dec 86 £13.24 ELECTRONIC DICE Mar 77 £6.67 
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INSULATION 










A reliable electronic tester which sides 

_insulation resistance of wiring appliances etc., at 
500 volts. The unit is battery powered simple and 
safe to operate. Leakage resistance of up to 100 
Megohms can be read easily. One of our own 

| designs and extremely popular. 


lan f SERS 





SHORT WAVE RADIO 


Covers 1.6-30 MHz in 3 bands using modern 
miniature coils. Audio output is via a built-in 
loudspeaker. Advanced design gives excellent 
stability, sensitivity and selectivity. Simple to 









» | ACOUSTIC 
MINI STROBE 


A hand held stroboscope which uses 6 “ultra 
bright” LEDs as the light source. Designed to 
demonstrate the principles of stroboscope 
examination, the unit is also suitable for 
measuring the speed of moving shafts etc. 

The flash rate control covers 170-20,000 RPM in 















EQUALISER 


A mains powered loniser with an output of 
negative ions that give a refreshing feeling to the 
surrounding atmosphere. Negligible current 
consumption and all-insulated construction 
ensure that the unit is safe and economical in 
use. Easy to build on a simple PCB. 












LIGHT RIDERS 


Three projects under one title—all simulations of | 
the Knight Rider lights from the TV series. The 
three are a lapel badge using six LEDs, a larger 
LED unit with 16 LEDs and a mains version 
capable of driving six main lamps totalling over 





KIT REF 559 CHASER LIGHT 
KIT REF 560 DISCO LIGHTS 





KIT REF 561 LAPEL BADGE 
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SCARER 


EE MAY 89 


Produces high power ultrasound pulses. L.E.D. 
flashes to indicate power output and level. 
Battery powered (9V—12V or via Mains Adaptor). 


KIT REF 812 


Mains Adaptor £1.98 GED 

















DIGITAL FREQUENCY 
200 MHz METER 


EE NOV 86 

An 8 digit meter reading from AF up to 200 MHz 
in two ranges. Large 0.5" Red LED display. Ideal 
for AF and RF measurements. Amateur and C.B. 
frequencies. 


KIT REF 563 







CAPACITANCE 





Simple and accurate (1%) measurement of 
Capacitors from a few pF up to 1,000 uF. Clear 
5-digit LED display indicates exact value. Three 
ranges — pF, nF, and pF. Just connect the 
Capacitor, press the button and read the value. 

















VARIABLE 
BENCH 25V 2.5A | 
POWER SUPPLY 


A superb design giving 0.25V and 0-2.5A. Twin 
panel meters indicate Voltage and Current. 
Voltage is variable from zero to 25V. A Toroidal 
transformer MOSFET power output device, and 
Quad op-amp IC design give excellent 















PROBE 

EE NOV ‘87 

A very popular project 
which picks up vibrations by 
means of a contact probe 
and passes them onto a pair 
of headphones or an 
amplifier. Sounds from engines, watcha and 
speech travelling through walls can be amplified 
and heard clearly. Useful for mechanics, 
instrument engineers and nosey parkers! 


KIT REF 740 








MUSICAL DOORBELL 
EE JAN ‘86 

This project uses a special I.C. pre-programmed 
with 25 tunes and 3 chimes. A Magenta design, 
the circuit is battery powered and only draws 
current whilst producing sounds. Two rotary 
switches select the tune required. Provision is 
made for three bell pushes, each of which 
sounds a different tune, so that three points of 
entry can be identified. 


KIT REF 497 


EE TREASURE 
HUNTER 


EE AUG ’89 

A sensitive pulse induction 
Metal Detector. Picks up 
coins and rings etc., upto 
20cms deep. Low “ground a5/ 
effect”.Canbeusedwith  ~~% 
search-head underwater. 
Easy to use and build, kit 
includes search-head, handle, case, PCB and all 





MAINS TESTER & 
FUSE FINDER 


A handy unit which sounds an audible warning 
when the mains supply is disconnected and 
gives visual indication on three neon lamps of 
the connections to mains sockets. Designed for 
checking correct connections of mains wiring 
and for tracing which socket connects to which 
fuse in fusebox. Can detect no live, no neutral, no 
earth, L/N reversal, L/E reversal. 




















EPROM ¥ 
ERASER 


Safe low-cost unit capable of erasing up to four 
EPROM'’s simultaneously in less than twenty 
minutes. Operates from a 12V supply. Safety 
interlock. Convenient and simple to build and 














STEPPING MOTOR 
INTERFACE 


This interface enables 4 phase unipolar stepping 
motors to be driven from four output lines of any 
computer user port. The circuit is especially 
suitable for the ID35 motor and our MD200 which 
are commonly used in buggies and robot arms. 




















KITREFSI5 £39.95 
Headphones £1 .99 





Supplied complete with ribbon cable and 
connector for the BBC user port. 
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ELECTRONIC GUARD DOG 


One of the best burglar deterrents is a 
guard dog and this kit provides the bark- 
ing. Can be connected to a doorbell, 
pressure mat or any other intruder detec- 
tor and produces random threatening 
arks. All you need is a mains supply, 
intruder detector and a little time. 


DL8000K 8-way sequencer kit with built- 
in opto-isolated sound to light input. Only 
requires a box and control knob to com- 

£34.60 


DL1000K 4-way chaser features bi- 
directional sequence and dimming 1kW 
£21.00 

DLZ1000K Uni-directional version of the 
above. Zero switching to reduce \n- 
£11.80 

DLA/1 (for DL & DLZ1000K) Optional op- 
to input allowing audio ‘beat’/light 
80p 

DL3000K 3-channel sound to light kit, 
zero voltage switching, automatic level 
control and built-in mic. 1kW_ per 


POWER STROBE KIT 


Produces an intense 


light pulse at a NA a 


variable frequency of 

1 to 15Hz. Includes 

high quality PCB, = oats 
components, connec- 

tors, 5Ws strobe tube and assembly in- 
structions. Supply: 240V ac. Size: 
80 x 50 x 45. 

XK124 STROBOSCOPE KIT.... £15.00 


SIMPLE KITS FOR 
BEGINNERS 
Kits include all components (inc. speaker 
where used) and full instructions. 


SK1 DOOR CHIME play a tune when ac- & 


tivated by a pushbutton 
SK2 WHISTLE SWITCH switches a relay 
on and off in response to whistle com- 
£3.90 
SK3 SOUND GENERATOR produces 
FOUR different sounds, including 
police/ambulance/fire-engine siren and 
machine gun 
SPECIAL OFFERS ON KITS FOR 
SCHOOLS AND TRAINING CENTRES 
—contact Sales Office for discounts 
and samples 


VOICE RECORD/PLAYBACK KIT 


RECORD 


MICROPHONE f. Y Tr 
ur 128K MEMORY 


HIGH QUALITY PCB 


This simple to construct and even simpler to operate kit will record and playback 
short messages or tunes. It has many uses — seatbelt or lights reminder in the 
car, welcome messages to visitors at home or at work, warning messages in 
factories and public places, in fact anywhere where a spoken message is an- 
nounced and which needs to be changed from time to time. Also suitable for 
toys —why not convert your daughter's £8 doll to an £80 talking doll!! 


TEN EXCITING PROJECTS FOR BEGINNERS 


This kit contains a solderless breadboard, components and a booklet with in- 
structions to enable the absolute novice to build ten fascinating projects in- 
cluding a light operated switch, intercom, burglar alarm and electronic lock. 
Each project includes a circuit diagram, description of operation and an easy to 
follow layout diagram. A section on component identification and function is in- 
cluded, enabling the beginner to build the circuits with confidence. 


MULTIMETER BARGAINS 


1 A high accuracy Autoranging meter with 
4 Display Hold, Memory features. 


0-2-200-750 1.2% 


4 DC volts 

4 AC current0-2m-200mA 1.2% 0-10A 2% 
4 DC current 

1 Resistance. 0-200-2K-20K-200K-2M 1% ASSEMBLY 
4 Continuity. . Buzzer sounds at /20 ohms 


DUAL PHOTOTRANSISTOR 
Kit contains a single .chip micro- 
processor, PCB, displays and all elec- 
tronics to produce a digital LEDreadout of 


127x69x25mm 


A 15 range Autoranging multimeter with 
4 4AC, 50C and 6 resistence ranges. Only 
| 8x55x108mm. Complete with wallet. 


weight in Kgs or Sts/Ibs. A PCB link 
selects the scale—bathroom/ two types 
of kitchen scales. A low cost digital ruler 


4 405 206 could also be made. 
1 Ask for a leaflet on our range of meters 


ELECTRONIC LOCK KIT 


Don't lock yourself out! This high security lock kit will secure doors 

| to sheds, garages or your front door and the built-in alarm will deter 
would be prowlers. Scores of uses including area access preventing 
unauthorised use of machinery or even disabling your 

KEYBOARD car. One correct 4 digit 
Ah _ PROGRAM PLUG & SOCKET code (out of 5000) will 
LOCK CHIP open the lock. Incorrect 

entries sound the alarm 

“ha all alah and disable the keyboard 

for up to 3 mins. Kit 
includes 12-way keypad, 
and operates from 9 to 
15V (50uA) supply. Will 
drive relay or 701 150 
lock mechanism. 


QUALITY PCB 


TK ELECTRONICS 
13 Boston Road 
London W7 3SJ 
Tel: 01-567 8910 
Fax: 01-566 1916 


SUPER-SENSITIVE 
MICROBUG 


TRANSMITTER = AeRIAL COIL 
SENSITIVE 


~ FGM QUAL ITY 
FIBREGLASS PCB WITH 
SCL DER RESIST (20 « 40mm) 
Only 45x 25x 15mm, including built-in 
mic. 88-100MHz (standard FM radio). 
Range approx. 300m depending on ter- 
rain. Powered by 9V PP3 (7mA). Ideal for 
surveillance, baby alarm etc 


VERSATILE REMOTE 
CONTROL KIT — 


Includes all components (+trans- 
former) for a sensitive IR receiver with 16 
logic outputs (0—15V) which with 
suitable interface circuitry (relays, 
triacs, etc —details supplied) can switch 
up to 16 items of equipment on or off 
remotely. Outputs may be latched to the 
last received code or momentary (on dur- 
ing transmission) by specifying the 
decoder IC and a 15V stabilised supply is 
available to power external circuits. Sup- 
ply: 240V AC or 15-24V DC at 10mA. 
Size (exc. transformer) 9x4x2 cms. 
Companion transmitter is the MK18 
which operates from a 9V PP3 battery 
and gives a range of up to 60ft. Two 
keyboards are available—MK9 (4-way) 
and MK10 (16-way). 

MK12 IR Receiver 

(inc transformer) 

MK18 Transmitter 


MICROPROCESSOR TIMER 


Kit controls 4 . 

outputs inde- 

pendently 

switching on 

/off at 18 

preset times 

over a 7-day 

cycle. LED display of time/day easily 
programmed. Includes box. 
CT6000K 


XK114 Relay kit for CT6000 includes 
PCB, connectors and one relay. Will ac- 


4 cept up to 4 relays. 3A/240V c/o con- 


ORDERING INFORMATION All prices exclude VAT. Free 
p&p on orders over £50 (UK only), otherwise add 
£1+VAT. Overseas p&p: Europe £3.50 elsewhere 
£10.00. Send cheque/PO/Barclaycard/Access No. with 
order. Giro No. 529314002. Local authority and export 
orders welcome. Goods by return subject to availability. 


ORDERS: 01:5678910 24 Hours 
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PROJECT BUILDING 

Over the next few months we will publish a series of individual articles aimed at helping 
the newcomer — and more experienced readers — to overcome some of the problems 
encountered when building electronic projects. The first article entitled First Steps In 
Project Building is in this issue — it covers all those things that experienced electronic 
buffs assume the newcomer knows and therefore never explain. We hope it will encourage 
a few more readers to have a go and build their first project. 

Next month our feature article will be Getting Your Projects Working. Most readers will 
know how frustrating it is to have spent hours carefully constructing a project only to find 
it does not work. More often than not the fault is a simple one which is easily remedied, if 
only you knew where to look! 

As the author Robert Penfold says in his introduction “Provided you set about things 
the right way it should be possible to get every project working properly. Inevitably things 
will not always go perfectly first time, and a little effort will sometimes be required. This 
can be regarded as all part of the fun though. If electronics was totally without challenge it 
would not be the interesting and stimulating hobby it is”. 


EVERYDAY ELECTRONICS DATA BOOK 

I’m proud to announce that in association with P.C. Publishing Everyday Electronics is 
about to produce its first book. I know we have published our Teach-In books and now a 
Project Book but these have been reprints of past EE material and have been published as 
“one shots” through the newsagents. This book is a “proper” book — 256 pages packed 
full of data and worked examples — which I believe will become a standard text for 
students and technicians, both for those in the electronics field and others who need a 
working knowledge of electronics. Our well known contributor Mike Tooley has written it 
for us, more details are on page 125. ! 

It’s the sort of book that you will want beside you when you are doing any electronics 
work or study. 


BAEC 

Due to ill health Cyril Bogod has been forced to give up his role with the British 
Amateur Electronics Club. The BAEC are now looking for assistance to keep the club 
running. As many readers will know Cyril has for many years given his time and effort to 
the club as honorary Chairman and Editor of the BAEC Magazine — he will be sorely 
missed. Cyril has also made a generous donation to the club to keep it healthy. 

It would be a great pity to see the BAEC diminish since it presents an excellent base for 
members to discuss electronics and problems with component buying, project building, 
etc. If you can help or would simply like to know more about the Club, please contact 
Mr. H. F. Howard, BAEC, 41 Thingwall Park, Fishponds, Bristol BS16 2AJ. Tel. (0272) 





658191. 





SUBSCRIPTIONS 
Annual subscriptions for delivery direct to 
any address in the UK: £16.00. Overseas: 
£19.50 (£37 airmail). Cheques or bank drafts 
(in £ sterling only) payable to Everyday 
Electronics and sent to EE Subscriptions 
Dept., 6 Church Street, Wimborne; Dorset 


Everyday Electronics, February 1990 





BH21 1JH. Subscriptions can only start with 
the next available issue. For back numbers 
see below. 


BACK ISSUES 

Certain back issues of EVERYDAY ELEC- 
TRONICS are available price £1.50 (£2.00 
Overseas surface mail—£ sterling only 
please) inclusive of postage and packing per 
copy. Enquiries with remittance, made pay- 
able to Everyday Electronics, should be sent 
to Post Sales Department, Everyday Elec- 
tronics, 6 Church Street, Wimborne, Dorset 
BH21 1JH. In the event of non-availability 
remittance will be returned. Please allow 28 
days for delivery. We have sold out of Sept. 
Oct. & Dec. 85, April, May, Oct. & Dec. 86, 
Jan., April, May & Nov. 87, Jan., March, 
April, June & Oct. 88. 


BINDERS 

Binders to hold one volume (12 issues) are 
available from the above address for £4.95 
(£6.95 to European countries and £9.00 to 
other countries, surface mail) inclusive of 
postage and packing. Please allow 28 days 
for delivery. Payment in £ sterling only 
please. 


Editor MIKE KENWARD 
Secretary PAMELA BROWN 
Deputy Editor 

DAVID BARRINGTON 


Business Manager 
DAVID J. LEAVER 


Editorial: WIMBORNE (0202) 881749 


Advertisement Manager 
PETER J. MEW Frinton (0255) 850596. 


Classified Advertisements 
Wimborne (0202) 881749 
READERS’ ENQUIRIES 

We are unable to offer any advice on the 
use, purchase, repair or modification of 
commercial equipment or the incorpora- 
tion or modification of designs published in 
the magazine. We regret that we cannot 
provide data or answer queries on articles 
or projects that are more than five years 
old. Letters requiring a personal reply 
must be accompanied by a stamped 
self-addressed envelope or a self- 
addressed envelope and inter- 
national reply coupons. 

All reasonable precautions are taken to 
ensure that the advice and data given to 
readers is reliable. We cannot, however, 
guarantee it and we cannot accept legal 
responsibility for it. 


COMPONENT SUPPLIES 

We do not supply electronic com- 
ponents or kits for building the projects 
featured, these can be supplied by 
advertisers. 

We advise readers to check that all parts 
are still available before commencing any 
project in a back-dated issue. 

We regret that we cannot provide 
data or answer queries on projects 
that are more than five years old. 


ADVERTISEMENTS 

Although the proprietors and staff of 
EVERYDAY ELECTRONICS take reason- 
able precautions to protect the interests of 
readers by ensuring as far as practicable 
that advertisements are bona fide, the 
magazine and its Publishers cannot give 
any undertakings in respect of statements 
or claims made by advertisers, whether 
these advertisements are printed as part of 
the magazine, or are in the form of inserts. 

The Publishers regret that under no 
circumstances will the magazine accept 
liability for non-receipt of goods ordered, 
or for late delivery, or for faults in manufac- 
ture. Legal remedies are available in re- 
spect of some of these circumstances, 
and readers who have complaints should 
address them to the advertiser or should 
consult a local trading standards office, or 
a Citizen’s Advice Bureau, or a solicitor. 
TRANSMITTERS/BUGS/ 
TELEPHONE EQUIPMENT 

We would like to advise readers that 
certain items of radio transmitting and 
telephone equipment which may be 
advertised in our pages cannot be leg- 
ally used in the U.K. Readers should 
check the law before using any trans- 
mitting or telephone equipment as a 
fine, confiscation of equipment and/or 
imprisonment can result from illegal 
use. The laws vary from country to 
country; overseas readers should check 
local laws. 
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PROPHET 
IR IONISER 


ANDREW ARMSTRONG 


The Prophet PF3 In-Car loniser won't 
make you a better driver but it may 
make you more alert and keep 


you fresh. 


HAT would you say to a project 
Wii: filled you with energy, made 

you bounce with health and even 
improved your brain power? All these 
claims and more have been made at one 
time and another for air ionisers. They are 
said to cure bronchitis and hay fever, 
improve concentration, turn insomniacs 
into deep sleepers, and even to speed up 
the healing of burns. Many of the effects 
are genuine and well documented, and 
although I’d hesitate to claim that the 
Prophet PF3 will actually make you 
brainier, with so much else going for it, it’s 
got to be worth a try. 

Air ions are simply gas molecules that 
have gained or lost an electron. Add an 
electron and you get a negative ion, or 
neg-ion for short. Subtract an electron and 
you end up with a pos-ion. They are 
generated naturally from a variety of 
causes; by the action of ionising radia- 
tions, from the friction of one layer of air 
on another, by water smashing into tiny 
droplets at waterfalls or in sea spray, by 
thunderstorms, and so on. The high con- 
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centration of neg-ions accounts for the 
invigorating effects of sea air and the 
fresh, alert feeling you experience after a 
thunderstorm. 

The natural ion density in open country- 
side varies from about 300 to 1000 ions per 
cc of air. Close to huge ion generators like 
the Niagara Falls or the sea, levels of 2000 
ions per cc and above can be measured. 
But in your living room or your car, you'll 
be lucky to find 60 or 70 ions per cc and if 
you live in the city the count could be 
lower still. All of us suffer the consequ- 
ences of living in ion starved air. Concen- 
tration is reduced, tiredness and irritab- 
ility set in and there’s a general feeling of 
being “under the weather”. There’s only 
one cure; restore the natural ion balance 
with an air ioniser. 


SUPER SATURATION 


In fact, the PF3 aims to do more than 
restore the balance; it super-saturates the 
air with ions. And it does it in the place 
where the effects of ion boosting will have 
the most effect: in your car. The import- 


The unit shown approximately full size. 
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ance of a proper ion level for drivers has 
been recognised by such diverse bodies as 
NASA (who were keen that their astro- 
nauts shouldn’t fall asleep at the wheel of 
the space craft) and Mercedes Benz. 
Astronauts and motorists alike can benefit 
from a healthy dose of ions to remain 
alert, maintain fast reaction times, and 
drive to the best of their abilities. 

There are several ways to ionise the air. 
Radioactive sources will do the trick, as 
will certain high energy EM radiations, or 
even water sprays. By far the safest and 
most convenient is to do it electrically. 
The principle is to create a high voltage 
(around 4kV) and apply it to one or more 
sharp points. Since charge density 
increases as radius of curvature gets less, 
the surplus electrons will be crammed 
tightly into the points and will gladly step 
off onto any passing air molecule. The 
molecule, now negatively charged, will be 
repelled from the point to make way for 
the next, and so the ionisation continues. 

The PF3 ioniser uses a Cockcroft- 
Walton voltage multiplier configuration to 
produce its high output voltage. This is the 
same principle on which mains driven 
ionisers operate, but there are one or two 
differences in detail. The alternating vol- 
tage to drive the voltage multiplier is 
derived from an oscillator which runs at a 
much higher frequency than mains. It 
gives a higher output voltage, so that 
fewer stages are needed to reach the 
voltage at which ionisation occurs, and the 
raised frequency means that smaller capa- 
citors can be used in the ladder network 
while still maintaining peak efficiency. 
This leads to a neat, compact circuit and a 
small and unobtrusive ioniser. 


THE MULTIPLIER 


The functioning of a voltage multiplier 
is one of those things which is obvious 
once you know how, but not until then. 
Fig. 1 shows a single voltage multiplier 
stage, with associated waveforms. To pro- 
vide a simple example a square wave drive 
is assumed. The waveforms are drawn for 
conditions of no load on the output, and 
an initial condition of both capacitors 
uncharged. 

On the first rising edge, C1 is rapidly 
charged with its left hand end reaching + 
700V and right hand end remaining at 0V 
(diode drops will be ignored). To put it 
another way, the voltage on point A is — 
700V relative to the input. The first 
negative edge tries to pull point A nega- 
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Fig. 1. (right). Voltage multiplier 
operation Br 
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Fig. 2. (below) Circuit of the Prophet 
PF3 loniser 
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charging effect propagates through the chain like a pulse through 
a delay line. As long as there is no load, however, the capacitors 
all charge eventually. 


FREQUENCY 


When a significant load is applied it is altogether a different 
matter. Current drawn from the output loads all stages, so that 
the peak to peak voltage after the first capacitor is reduced. This 
reduces the effectiveness of the second stage, and in turn the 
effectiveness of the third stage is reduced further. The final stages 
of a multi-stage multiplier with a heavy load on it may be 
contributing almost nothing to the final output, while one with a 
light load may lose only a few percent of the final output voltage. 

The definition of light and heavy loads depends on how much 
current the unit is capable of supplying. Clearly this is limited by 
how many times per second the charge on one capacitor is 
transferred to thenext one. In a mains ioniser using the capacitor 
values shown for this circuit, the output voltage is significantly 
lower under normal operating conditions than a simple count of 
the number of stages would suggest. The 12V ioniser, however, 
works at a higher frequency (around 200kHz) so its final stages 
work well, and fewer stages are needed than might be the case 
with a mains driven unit. 

The drawback to this (there is always one) is that the high 
voltage diodes have to work fast. Cheap ordinary diodes will not 
do. The diodes used in this circuit, BA159s, represent a good 
compromise between price and performance. There are faster 
diodes around, but they cost a lot more than BA159s. 


LITTLE OSCILLATIONS 


The oscillator circuit, shown in Fig. 2, is a variation on the 
flyback converter. When it is first switched on, TR1 and TR2 are 
conducting, which switches on TR3. This provides plenty of base 
bias for TR4, which switches on hard. As the collector current 
rises, a voltage is generated on the base winding which tends to 
switch on TR4 still harder. This continues until the core 
saturates. At this point there is no further base drive available 
from the base winding, because there is no change in flux to 
generate it. 

By now the collector current is so high that the transistor 
cannot sustain saturation without the drive from the base 
winding. TR4 therefore starts to switch off. As the flux in the 
core starts to fall, a negative base drive is generated, tending to 
remove charge from the base region of the transistor and switch it 
off quickly. When the flux ceases to fall rapidly, because it is 
close to zero, the process repeats itself. 


= 
. is — tive, transferring charge to C2 in the process. Because the same 
_ oo charge is stored in double the capacitance, the voltage is halved. 
2 G8e The next input cycle transfers more charge to C2, and the voltage 
eo on C2 ramps in a stepped exponential manner towards —700V. 
oo co 2 The same thing happens when more stages are connected. 
Se 2 Because the charge on each capacitor is relative to the previous 
4 oD i. one, the next capacitor in the chain after C2 has —1400V on its 
Ce ° “ : = output, and each subsequent stages adds another — 700V. 
ee be 58 ue Of course, the second stage does not charge so fast as the first 
a ph BE. oa because it does not receive the full voltage waveform for several 
|. 5 cycles, and following stages are delayed still further. The initial 
Soa . 
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The oscillation is mediated by the self 
resonant frequency of the transformer, 
which starts the flux reversing at the 
extremes without any help from TR4. This 
tends to lock the oscillation to the self 
resonant frequency, and to improve its 
efficiency while this happens. The self 
resonant frequency is determined by the 
secondary winding, because this has the 
most self capacitance and stores the most 
energy. The secondary winding, of course, 
experiences the same flux changes as the 
other windings and thus generates a high 
voltage output waveform mirroring these 
changes. 

When the output from the secondary 
winding has charged C4 to approximately 
—690V, the feedback via R2 starts to 
switch off TR1, TR2, and TR3. This 
occurs when the base of TR1 is approxi- 
mately 1.8V above the base of TR3. As 
these transistors turn off, the base bias to 
TR4 is reduced, cutting the oscillator 
power. The purpose of this is to regulate 
the output voltage. Without this, TR4 
would oscillate at full power all the time, 


and either blow itself up or destroy the 


voltage multiplier by overvoltage. 

Simply reducing the base bias does not, 
however, reduce the power consumption 
by much. If the oscillator were to run all 
the time, most of the power it consumed 
would be dissipated in switching losses or 
core losses. The transistor would run 
warm, and the circuit would consume 
about 50mA. The current capacity of the 
unit at full stretch is far more than 
required for an ioniser, and the frequency 
is greater than is needed for reasonable 
multiplier efficiency. It only runs as fast as 
it does to be able to work with a small 
inductor. 


BIG OSCILLATIONS 


The answer to this problem is to make 
the voltage control loop oscillate, so that 
the output voltage is first raised a little too 
high, then allowed to sag back while the 
oscillator is held switched off. The addi- 
tion of C1 to the original prototype added 
enough extra delay to make the control 
loop oscillate at a few hertz. The frequen- 
cy is set primarily by the charge/discharge 
time of C4 under whatever load is drawn 
at the time — C1 simply ensures that the 
control loop does overshoot, and its value 
is not critical. | | 

In normal operation the oscillator oscil- 
lates for a few cycles (perhaps only one) 
_ between 50 and 100 times per second, 

though this increases if the output is 
loaded. It is for this reason that the 
oscillator is not silent. Because the oscill- 
ator is stopping and starting, audible 
vibrations are caused by the flux in the 
core closing the gap. The normal current 
drawn from the 12V supply is under 
10mA, so the oscillation of the control 
loop is beneficial. 

The core itself is chosen to store enough 
energy per cycle to charge up the capaci- 
tors quickly. It has a gap between its 
middle faces to lower the flux density and 
hence raise the saturation point. This does 
reduce the inductance per turn, but the 
provision of a reasonable number of turns 
gives enough inductance for the system to 
work. 

It looks strange to see the voltage 
regulation carried out relative to the posi- 
tive supply, but because R1 and D1 are 
connected to the same voltage, the only 
effect this has is to subtract up to 12V 
from the 690V being regulated. 
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The voltage regulator transistors are not | 


called on to do anything special, and 
almost any npn transistors will work. TR4 
on the other hand, must be a ZTX653, 
because only this type of transistor will 
saturate hard enough while switching fast 
enough to oscillate efficiently. It is also 
chosen because its voltage rating is 
enough to withstand the peaks which 
occur on its collector. 

Power for the unit is supplied via a 
standard p.c.b. mounting power socket. 
D19 protects the unit from inadvertent 
reversed connection, while R6 in conjunc- 
tion with C19 prevents spikes on the car 
electrical system from damaging the cir- 
cuit. 

Resistor R6 also protects from the 
effects of radio frequency interference. I 
discovered that running the ioniser in the 
car at the same time as my 2m amateur 
radio transceiver with linear amplifier sent 
the control loop wild, but all that happe- 
ned was that the unit drew more current, 
its supply voltage was dropped enough by 
R6 to prevent damage, and it went on 
ionising. 


COIL WINDING 
The only tricky part of building the 


ioniser is winding the coil. It is important 
to wind the coils in the right sense relative 
to one another. The base winding is 
reversed compared with the other two, 
and if this is not wound correctly it won’t 
work. The transistor may even sponta- 
neously combust. To make things easy, 
the inductor has been designed to be 
symmetrical, so it does not matter which 
way round it is fitted to the pcb. This also 
makes winding the coils easier, because a 
winding must finish at the pin diametrical- 
ly opposite the starting pin. 


START WINDING AT THE 
PIN MARKED * AND 
WIND ALL WINDINGS IN 
THE SAME DIRECTION 
ie CLOCKWISE. 





Fig. 3. Top view of the inductor with 
winding details 


There should be no problem if the 
winding information on the circuit dia- 
gram (Fig. 2) and the coil winding diagram 
(Fig. 3) is followed carefully. The 200% 
turn winding should be wound first. Wind 
this coil as neatly as possible, in layers, 
and insulate with a layer of thin tape 
(parcel tape is suitable, masking tape too 
thick) after every second layer. Because 
this winding has high voltage on it, it is 
important not to give its connections the 
chance to arc to other windings. The 
connection at the start of the winding is 
next to the plastic former and poses no 
problem, but the finishing connection 
should have a small piece of sleeving 
slipped over it if possible. The other 
windings present no problem. Once they 
are on the former, use adhesive or tape to 
hold them in place. 


If you lose count on the long winding, 
all is not lost so long as you know 
approximately how many turns are on 
there. The specification of 200T is a 
minimum, so if you know the count to the 
nearest ten turns then wind until you think 
there are 210 turns. There will be no 
problem even if there are up to 230 turns, 
but more than this may take the self 
resonant frequency outside optimum 
design tolerance. 

All windings should use 0.2mm wire or 
thinner, in order that the outermost wind- 
ings are not too far from the core. Even if 
it could be fitted on, thicker wire would 
place the collector coil farther from the 
inner layers of the output coil, thus reduc- 
ing the coupling between them and hence 
the efficiency. 


ASSEMBLY 


When the coil has been wound, and its 
continuity checked using an ohmmeter, 
the parts should be assembled on the 
p.c.b. The best procedure is to start with 
the lowest components (resistors and 
diodes) and work up to the tallest (the pot 
core). In order to fit the unit into a small 
case, the high voltage diodes are mounted 
vertically. It is harder to check at a glance 
that all the diodes are the right way round, 
so it is probably best to bend the wire at 
the banded end of each diode before 
inserting them. Then insert the bodies of 
the diodes in the set of holes nearer the 
middle of the p.c.b. and the bent over 
wires in the rows of holes next to the rows 
of capacitors (Fig. 4.). 

Take care to insert the ZTX653 the 
correct way round. The collector and 
emitter terminals are in the reverse of the 
usual TO92 order. 

The maximum output current is limited 
by series resistors, because otherwise the 
charge on the capacitors is sufficient to 
give an unpleasant shock. One of these 
resistors is mounted flat on the p.c.b. This 
is in series with both outputs. Each of the 
two outputs consists of a resistor standing | 
up on the p.c.b. with its wire at the other 
end used as the ion emitter. These resis- 
tors should not be fitted until the case is 
prepared, and the resistor wires should be 
left full length until the unit is finally 
assembled, and then they should be cut at 
an angle close to the case. Cutting at an 
angle will ensure a sharp point which will 
emit ions very effectively. 

The l.e.d. is another item to be assem- 
bled at the last moment. This stands up on 
the p.c.b. with one wire shortened and its 
series limiting resistor connected as shown 
in Fig. 5. When the p.c.b. has been 
positioned in the case, the l.e.d. should be 
positioned to protrude slightly, then the 
wires should be clipped to length and 
soldered. 





Fig. 5. Connection of R5 and D178. 
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TO 
R5/D18 













COMPONENTS — 





Resistors 
R1 470k 
R2 100M —_see page 131 
R3 2k2 
R4 10 
R5 1k 
R6 47 
R7 to RQ 10M high voltage 
rating e.g. VR37 type 
(3 off) 
Capacitors 
C1 68p 
CZ 100n 


C3 to C18 10n 630V min. (16 off) 


C19 10u radial elect. 16V 
Semiconductors 

TR1, TR2 BC182 npn transistor 

(2 off) 

TR3 BC212 pnp transistor 

TR4 ZTX653 npn transistor 

D1 5V1 Zener diode 

D2 to D17 BA159 (16 off) 

D18 0.2 inch l.e.d. 

D19 1N4148 
Miscellaneous 


T1 RM7/250 pot core and 0.2mm 
enamelled copper wire. SK7 power 
socket 2.1mm _ concentric type. 
Plastic case approx 25x£50x76mm; 
p.c.b.; connecting wire; 30V neon 
and 4n7 to 22n capacitor for test 
purposes. 


* Approx. cost 





£225 


_ guidance only | 
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Fig. 4. P.C.B. layout and 
wiring and the track 
pattern, shown the 
correct size above. 


BOXING 


The p.c.b. is designed to be a tight fit in 
the case, mounted with the emitters and 
l.e.d. on the face without the fixing 
screws. The corners should be filed off the 
board a little at a time until it can just be 
pushed into the case far enough for the 
soldered joints on the back of the p.c.b. 
not to foul the lid. 

When the board fits correctly, holes 
should be drilled in the case for the l.e.d., 
the ion emitters, and the power socket. 
The hole positions used for l.e.d. and 
emitters on the prototype are shown in 
Fig. 6. The hole for the power connector 
must be positioned by eye, so it is a good 
idea to drill it undersize and then file it to 
size and position. 

To make the unit a bit smarter, the 
resistor leads which emit the ions can be 
held in place with epoxy resin contained in 
l.e.d. retaining rings. This was done on 
the prototype, and proved successful. The 
procedure is to drill the ion emitter holes 
as before, then to glue the l.e.d. rings in 
place with super glue. When this has set, 
fill the rings with quick setting epoxy 
adhesive. When the adhesive is set, but 
has not fully hardened, drill holes in the 
centre of each ring through to the hole 
already present in the case. On the pro- 
totype the positions matched, but if not it 
does not matter. Just remember which 
hole to feed the wire through when fitting 
the p.c.b. 


FINAL ASSEMBLY 

When all holes are drilled, the 10M 
resistors and the |.e.d. should be fitted as 
detailed above. The output wires from 
resistors will need to be bent back to 
match the emitter positions shown on the 
drilling chart and give the finished project 
a balanced and pleasing appearance. The 
p.c.b. should be positioned carefully, with 
the power connector inserted to ensure 
that it lines up with the hole. It is now time 





LORTT I iy 




















TOP VIEW 








HOLES 
ee ne a eras ae 7 


." 
een ene 
NN Smm DIA 
| HOLE FOR LED 


ALL DIMS IN mm 


















tm 


Fig. 6. Case drilling details 


to test the unit. If it has been built. 
correctly, then it should work first time. _ 

Place the ioniser right side up on an 
insulating surface (not an antistatic bench 
mat!) and connect a source of 12V power. 
If a bench power supply is not available, a 
fresh 9V radio battery is suitable. Check 
that the l.e.d. lights. If not, reverse the 
power connection. If it still does not light, 
unsolder the l.e.d. from the p.c.b. and 
connect it the other way round and try 
again. NOTE: Once power has been con- 
nected, it is possible that the capacitors 
are charged to a high voltage even if the 
le.d. did not light. To avoid a painful 
shock, connect a piece of wire to the 
negative (OV) power connection and 
touch the ion emitters with the other end 
for about half a minute, to leak away the 
charge. 


TESTING 


Now to check that the ioniser ionises. 
Connect a neon and capacitor as shown in 
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Fig. 7. Simple test circuit 


Fig. 7, and ground the negative power 
supply to the ioniser to a radiator, water 
pipe, mains earth, or to any large metal 
object such as a filing cabinet. The neon 
should flash when one is held in the hand, 
and the other end is held about 1cm from 
the emitters. It won’t flash brightly, so 
shade the test area from sunlight if neces- 
sary. 

If it does not work, discharge the 
capacitors to be on the safe side and then 
inspect the board to make sure that every 
component is correctly inserted, and that 
all solder joints are good. If everything 
looks OK then measure the current 
consumption. If it is too high then perhaps 
the circuit is not oscillating. In this case, 
carefully unsolder the inductor and re- 
verse the winding direction of the 12 turn 
base winding, just in case this was wound 
the wrong way by mistake. 


INSTALLATION 

In its preferred habitat, your car, the 
PF3 is simply attached to the dashboard 
with double sided pads. Have the emitter 
points as close as you can to the outlet of 
the air conditioning system, and if you can 
place it so that an air vent drifts a steady 
stream of ions towards your face, that’s 
ideal. In any case the air in your car will be 
up to mountain top ion levels within 
minutes. 

There’s no reason why the PF3 
shouldn’t be permanently installed in the 
ventilation system of your car. Several 
sharp needles with their points in the air 
flow will make excellent ion emitters, and 
they can be connected to the prophet 
p.c.b. with a length of well insulated wire. 
Connections between the lead and pins 
should be insulated and waterproofed — a 
dob of epoxy resin (Araldite or similar) 
should do the trick. The p.c.b. can be 
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mounted anywhere there’s room for it. 
Not too far from the emitters, or the 
leakage from the wire will reduce the 
efficiency. And avoid places where it’s 
likely to be subjected to high tempera- 
tures or dampness. It’s a good idea to use 
the case anyway — it will at least give the 
circuit some protection. 

If you don’t already own a mains po- 
wered ioniser, the PF3 can be used in your 
home too. You'll need a 12V_ power 
supply or a battery eliminator. The best 
place for the ioniser is by your bedside, 
where you’ll breathe in the ions for eight 
hours or so at a time. The design is easily 
portable, so you can take it to work with 
you or move it to the living room during 
the day. The power supply need not be 
regulated, because the ioniser incorp- 
orates its own output voltage regulation. 
So long as the voltage remains between 
9V and 16V all will be well. 


BENEFITS 


Improvements in general health take 
place over several days, but some benefits 
occur at once. One consequence of ionis- 
ing the air is that the ions attach them- 
selves to any dust, dirt or pollen particles 
that may be floating around. The particles 
are then attracted to the nearest neutral 
surface (so don’t put the ioniser too close 
to your expensive new wallpaper!), usual- 
ly the floor, and will be cleared up during 
normal household cleaning. 

Removing dust and pollen from the air 
is of immediate benefit to asthma and hay 
fever sufferers, and let’s face it, it won’t 
do any of us any harm to breathe clean air 
for a change. The cleaning action also 
provides one of the most spectacular 
demonstrations of an ioniser’s powers; the 
magic smoke trick. 


VANISHING SMOKE 


To perform the vanishing smoke trick 
you'll need a glass jar, a lighted cigarette 
and an ioniser. Puff cigarette smoke gent- 
ly into the jar until the air inside is a thick, 
grey smog. Invert the jar over the ioniser, 
the smoke swirls around and ... vanishes! 
A variation on the trick is to fill the jar 
with smoke, then invert it over the ioniser 


while it’s turned off. As soon as you flip 


the switch, no more smoke! 

With a large jar, preferably with neck 
wide enough to encircle the ioniser so’s no 
smoke can escape from the bottom, the 
effect is quite dramatic. Now you’re in the 
mood for tricks, here’s a few more. 

Take a few inches of woven carbon 
fibre, wrap the bared end of a piece of 
single core connecting wire around the 
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bottom of the fibres, then carefully sepa- 
rate out the strands. With the PF3 turned 
off, attach the other end of the connecting 
wire to one of the ionising wires. When 
the PF3 is activated, the carbon fibres 
become emittters, and will move about 
when you put your hand within a few 
inches of them, almost seeming to be 
alive! If you can’t get hold of any carbon 
fibre, a 7” length of stranded connecting 
wire with the insulation removed from the 
last 6” will give a similar effect. The 
thinner the strands, the better the results 
will be. 

Try this one. Stand a potted plant, 
preferably one with sharp, pointy leaves, 
on an insulated surface or a polythene 
bag. Hook a length of connecting wire 
from the PF3’s emitter to the soil in the 
plant pot. The plant will now act as the 
emitter. In the dark you may see a faint 
blue glow around the leaf tips, and if you 
hold a finger close to one of the leaves it 
will be drawn towards you. Some plants 
work better than others, so try it with 
several different types. The plant’s don’t 
mind at all, and many types actually seem 
to grow better with a good dose of high 
voltage! 

The PF3 can be used as an EHT 
generator for all kinds of applications. 
Here’s one idea: a Kirlian camera. Kirlian 
photography is the process that produces 
those electric photographs with all the 
swirls and lightning effects. Here’s how 
you do it with the PF3. 

You'll need a piece of single sided 
p.c.b. material, some bromide paper, de- 
veloper, fixer, and developing trays. The 
paper, developer and fixer you can get 
from any photography shop; for the de- 
veloping trays you could use plastic lunch 
boxes. A red safelight bulb is also useful 
so’s you can see what you’re doing — 
otherwise you’ll have to grope about in 
the dark! 

To make the Kirlian camera you simply 
attach the wire from the PF3’s emitter to 
the copper of the p.c.b. material. With the 
lights off, place a piece of bromide paper 
face upwards on the p.c.b., place the 
object to be photographed on top, switch 
the PF3 on then touch the object. The 
paper is now exposed, and ready to 
develop according to the instructions on 
the developer and fixer bottles. Coins and 
small metal parts photograph well, and so 
do leaves (although I’ve never yet man- 
aged to get the “phantom leaf” effect, 
whereby you’re supposed to be able to see 
the missing part of a torn leaf on the 
photograph. O 
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AIR IONISERS 


By means of points raised to a very high voltage, ionisers re-structure the air 
you breathe, turning ordinary air molecules into potent negative ions. The 
effects of breathing in these ions can be quite startling. Almost everybody 
reports that it makes them feel good, and there is now strong evidence that it 
can also improve your concentration, make you more healthy and alert, make 


you sleep better, and even raise your IQ. 


THE MISTRAL AIR [> 
IONISER 


The ultimate air ioniser. The Mistral has variable 
ion drive, built-in ion counter and enough power to 
drive five multi-point emitters with ease. Its nine 
main drive stages, five secondary drives and four 
booster stages give an immense 15 billion ions per 
minute output - enough to fill the largest room in 
a matter of seconds. 


The parts set contains everything you need to 
build the Mistral: components, PCB, case, emitter 
and full instructions. If you’re keen to increase the 
output still further, there’s an optional eight-point 
internal emitter set to give extra ionising capability, 
and an almost silent piezo-electric ion fan to drive 
the ions away from the emitter and into the room. 





ae PROPHET PF3 PARTS SET £21.39 L1 


THE Q-ION [> 


Check out the ion levels around your house. The Q-lon will measure 
the output of any ioniser, test the air to see where the ions are 
concentrating, help you set up fans and position your ioniser for best 
effect, and generally tell you anything you want to know about ion 
levels in the air. The readout is in the form of a bar graph which moves 
up and down as the Q-lon sniffs the air in different parts of the room. 
Readings up to 10° ions per second, positive or negative. 


Q-ION COMPLETE PARTS SET £21.16 L_ 


<] KIRLIAN CAMERA 










































IONISER 
EXPERIMENTS 





* The Vanishing Smoke 
Trick 


Light up a cigarette and gently puff smoke 
into a glass jar until the air inside is a thick, 
grey smog. Carefully invert the jar over the 
ioniser so that the emitter is inside. Within 
seconds the smoke will vanish! This is one 


MISTRAL IONISER PARTS SET £32.66 [] of the best demonstrations of an ioniser’s 


air cleaning action and with a large jar the 


INTERNAL EMITTER PARTS SET effect is quite dramatic. 
(optional) £3.22 [_] 
ION FAN (optional) £11.27 [_] * Triffids 


Connect a length of wire from the ioniser 
emitter to the soil in the pot of a 





<j PROPHET PF3 houseplant. One with sharp, pointy leaves 

is best. Hold your hand close to the plant 
4\ The Prophet performs its own special miracle on the dashboard of your and the leaves will reach out to touch you! 
car. First reports are most impressive: driving becomes a positive In the dark you may see a faint blue glow 
pleasure, easier to stay alert on long motorway journeys, a child cured around the leaf tips - this works better with 
of travel sickness. The ion effect is not to be underestimated. Don't forget some plants than with others, so try several 
the experiments either: there’s the smoke trick, triffids, the living emitter, different types. The plants don’t object to 
and more. The Prophet can be used anywhere with a supply of 9V to this treatment at all, by the way, and often 
12V DC, so don't restrict it to the car alone! seem to thrive on it. 


* The Electric Handshake 


Wear rubber soled shoes. Touch the 
ioniser emitter for a few seconds until your 
body is thoroughly charged up. When your 
hair stands on end, that’s just about 
enough. Then give everyone you meet a 
jolly electric handshake. Just think, you 
could lose all your friends in a single 
evening! (A meaner trick still is to charge 
up a glass of water or a pint of beer. Even 
your family won't speak to you after that!) 





Bioplasmic fields, auras, or just plain corona discharge? No matter how you explain them, the effects are strange and 
spectacular. Can you really photograph the missing portion of'a torn leaf? Can you really see energy radiating from 
your finger tips? Most researchers would answer ‘yes’ to both questions. 


Our Kirlian photography set contains everything you need to turn the Mistral into a Kirlian camera, your bedroom 
Or spare room into a darkroom, and to expose, develop and print Kirlian photographs (photographs made with high 
voltage electricity instead of light). The set includes exposure bed, safelight bulb, developing and fixing chemicals, 
trays, imaging paper and full instructions. A Mistral ioniser parts set is also required. 


KIRLIAN.CAMERA SET £19.78 [_] 


ORDERING 
All prices include VAT 
UK orders: please add £1.15 postage and packing. 


Eire and overseas: please deduct VAT and add 
£5.00 carriage and insurance. 
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QUICK 


CAP TESTER 


MARK RAVEN —— 





A low-cost, handheld audio/visual unit which 


can identify — short, 


open and_ working 


capacitors quickly and with a minimum of fuss. 
Also gives some indication of leakage current, 
especially useful for electrolytics and for diode 


and transistor junctions. 


N MANY occasions in the course of 
Ov: at a small but well known 

electronics shop, customers often 
ask if we could check a certain capacitor 
from their “repair jobs” to see if it is faulty 
or not. 

If the capacitor is suspected “short-cir- 
cuit” it can be easily checked using a mul- 
timeter on its Ohms range in the usual way, 
and although this gives an accurate indica- 
tion of a short-circuit capacitor, it is a little 
slow, setting-up the range switch, adjusting 
the meter to read zero and holding the 
probes onto the leads of the capacitor 
under test. (Often a hopelessly clumsy pro- 
cedure, especially if the leads of the 
capacitor have been cut short). 

The “open-circuit” types are considera- 
bly more difficult to identify, as values 
from a few picofarads (pF) to one or two 
microfarads (uF) read the same on the 
multimeter test whether open-circuit or 
OK. 

The best tester for a capacitor is, of 
course, a wide range capacitance meter, 
(e.g. Digital Capacitance Meter — EE 
December 1985 — and reprinted in the 
Electronic Projects, Book 1 — £2.45 plus 
75p p&p) but these are by no means cheap 
and are not always to hand. What was 
needed, was a cheap, handheld unit which 
could identify short, open and working 
capacitors quickly, and with a minimum 
amount of fuss. The following design not 
only does this, both audibly and visually, in 
a matter of seconds, but aliso gives some 
indication of leakage current, especially 
useful for electrolytic capacitors and also 
for diodes and transistor junctions. 


PRINCIPLE OF 
OPERATION 


The tester described here works by mak- 
ing the “test” capacitor part of an audio 
oscillator circuit. A good capacitor will 
enable the circuit to oscillate, an open or 
short circuit capacitor will not. The fre- 
quency of oscillation gives an indication of 
the capacitor value. . 

A second part of the circuit checks the 
oscillator output and indicates, via an 
l.e.d., if a short circuit capacitor prevents 
oscillation. To enable leakage currents to 
be measured a separate circuit which acts 
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as a simple continuity tester has been 
added. The oscillator is a Schmitt-trigger 
oscillator built around one of six inverters 
on the 4584 CMOS hex Schmitt trigger 
(Fig. 1). 

The difference between a standard 
inverter and a Schmitt trigger is important 
in this circuit, as it is the Schmitt action 
which promotes the oscillation. A simple 
inverter gives an output which is the oppo- 
site logic level to that at its input. As the 
voltage on the input rises, the output will 
stay high until the input reaches the 
threshold level, at which point the output 
changes state and goes low. If the input vol- 
tage is now reduced the output will not go 
back to its high state until the input voltage 
has again reached the threshold level. 





Fig. 1. The 4584 (40106) Hex Schmitt 
trigger inverter pinout details. 


The important thing to remember is that 
a simple inverter has only one threshold 
level. The Schmitt trigger inverter how- 
ever, is peculiar in that it has two threshold 
levels (see Fig. 2). When the input reaches 
the upper threshold the output goes low in 
the usual way, but if the input voltage is 
now reduced, the output will not change 
state until the input has dropped to the 
lower threshold level. 

In the simplified oscillator circuit (Fig. 3) 
we can see how the Schmitt trigger effect is 








utilized. As with all astable oscillator type 
circuits, we must first of all decide on the 
initial state of the circuit before we can 
describe its operation. 


INCREASING 
INPUT 


OUTPUT 
VOLTAGE 


DECREASING 
INPUT INPUT 
VOLTAGE 


LOWER UPPER 
THRESHOLD THRESHOLD 


Fig. 2. Graph of the Schmitt trigger 
threshold levels. 


Let us assume to begin with that the 
capacitor, C, is discharged and that the out- 
put of the Schmitt trigger is therefore high. 
Capacitor C then begins to charge via resis- 
tor, R at arate defined by the value of resis- 
tor R. When the voltage at C, and therefore 
at the input of the Schmitt trigger, reaches 
its upper threshold, the output goes low. 
The capacitor then discharges through R, 
until the voltage at the input has dropped to 
the lower threshold level, causing the out- 
put to charge back to its high state once 
again. 

The process then repeats and continues 
indefinately. The output is therefore, a 
square-wave, and its frequency is deter- 
mined by the values of C and R. 


CIRCUIT DESCRIPTION 


The complete circuit diagram for the Quick 
Cap Tester is shown in Fig. 4. There are 
two quite separate circuits in this design, 
each built around different parts of the 
same i.c., so for clarity each section will be 
described individually. 





Fig. 3. Simplified Schmitt trigger 
inverter oscillator circuit. 
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The capacitor under test, Cx(a), is 
placed across one of three test pads and the 
common pad on the printed circuit board 
(p.c.b.). Assuming that the capacitor is OK 
it completes the Schmitt trigger oscillator, 
giving a square-wave output at pin 6 of 
ICla. This is buffered by IC1b to give a 
signal to drive the piezoelectric buzzer 
WD1. 

The frequency varies according to which 
pad is chosen and the value of capacitor 
used. The series arrangement of resistors 
R1, R2 and R3 means that an audible note 
can be heard for a large range of different 
values of Cx(a). Resistor R4 protects the 
input of ICla from damage which may be 
caused by attempting to test a charged-up 
capacitor. 

Capacitor C1, reduces the maximum fre- 
quency of oscillation to about 100kHz. This 
is because the nature of CMOS devices is 
such that they draw more current the more 
often their outputs change state. Without 
C1 the circuit oscillates merrily at about 
8MHz causing considerable current drain, 
and possible interference problems. 

It is also worth noting that the audio fre- 
quencies produced when this unit is being 
used are considerably less than the 100kHz 
produced when it is in its “stand-by” mode. 
This makes for an interesting paradox, a 
unit which uses less current when it’s being 
used than when it isn’t. So if you want to 
extend the battery life of your tester, use it 
as often as possible. 


1C1,PINS 1,13,14 


4584 
(40106) 





Returning to the circuit, when pin 6 of 
[Cla is oscillating, capacitor C2 attempts to 
charge up via resistor RS, but as soon as pin 
6 goes momentarily low diode D1 becomes 
forward biased and quickly discharges C2. 
Thus, during oscillation C2 never charges 
to a high enough potential to operate the 
inverter at [Clic and the l.e.d. D2 remains 
off. 

If a short-circuit is placed between any of 
the test-pads and the 0V (COM. ) however, 
pin 6 will go high for long enough to charge 
capacitor C2 to the upper threshold of ICic 
and the short circuit indicator D2 will light. 
At very low frequencies, caused by large 
values of capacitors being tested, the l.e.d. 
may flicker or flash on and off as the 
capacitor charges and discharges. This is 
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Fig. 4. Full circuit diagram for the Quick Cap Tester. 





easily distinguishable from the result given 
by an actual short-circuit capacitor. 


LEAKAGE 


The second part of the circuit is the leak- 
age current test. The capacitor under test is 


Di 
RED) S 


tc QR 
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placed across another set of test-pads (1, 2, 
3) in a similar way. Initially the input to 
ICld is held high by resistors R8, R9 and 
R10, and therefore the l.e.d. D3 is off. If 
the capacitor (or diode or transistor junc- 
tion) “leaks” more current down to ground 
(OV) than that initially flowing through the 
combinations of R8, R9 and R10, the input 
to ICld will be pulled low, causing the 
l.e.d. D3 to light. 

The series arrangement of resistors R8, 
R9 and R10, with the tap-offs to the three 
pads (1, 2, 3) means that different “leak- 
ages” can be measured (approx 4yA, 
40uA and 400uA with the resistor values 
given). Large value electrolytics, which 
look like a short-circuit when they are 
charging-up will cause the l.e.d. D3 to light 





for a couple of seconds or more depending 
on the value used. When charged however, 
the unit indicates just the remaining leak- 
age current. 


COMPONENTS 


Resistors 
R1,R6,R11 1k (3 off) 
R2 33k 
R3 820k 
R4,R5,R8 10k (3 off) 
R7,R12 330 (2 off) 
R9 100k 
R10 1M 

All 0.25W 

5% carbon 





see page 131 


Capacitors 
C1 47p ceramic 
C2 1p radial elec. 50V 


Semiconductors 

D1 1N4148 
signal diode 

D2 3mm red l.e.d. 

D3 3mm green l.e.d. 

IC1 4584 or 40106 
CMOS Hex Schmitt 
trigger inverter 


Miscellaneous 
S1 S.P.S.T. min. rocker 
switch 
WD1 PB2720 
piezoelectric buzzer 
B1 9V battery (PP3) 
Plastic case, 102mm Xx 78mm x 
40mm; printed circuit board, 
available from the EE PCB Service 
code EE668; 14-pin d.i.l. socket; 
battery connector (PP3); M3 
screws, nuts and washers; solder 
etc. 


y+ Velelme) em elo a 
Guidance only 


£10 


95 


+ SUPPLY 


+ 
BATTERY 


[o 


89934 


an 


Fig. 5. Printed circuit board component layout and full size copper foil master pattern. The diodes 
D2 and D3 are mounted on the track side, see Fig. 6. 


CONSTRUCTION 


The circuit for the Quick Cap Tester was 
built on a printed circuit board, available 
from the EE PCB Service, code EE668. 
The component layout and full size copper 
foil master pattern is shown in 
Fig. 5. 

Assembly should be reasonably trouble- 
free as there are very few components and 
no wire-links. Provided all of the visual 
precautions are taken, diode D1 and the 
l.e.d.s are the correct way round, and the 
polarity of capacitor C2 is carefully 
observed the unit should work first time. 

The only difficulty some constructors 
may have is in the somewhat unconven- 
tional mounting of the l.e.d.s D2 and D3, 
see Fig. 6. Because the large pads on the 
trackside of the board are used as the test 
pads, the l.e.d.s need to be mounted on the 
trackside with the “legs” or leads going 
through the board and then looped back on 
themselves to be soldered to the board. 

This can be achieved using a pair of long 
nosed pliers, but care must be taken not to 
bend the legs until the l.e.d. is seated firmly 
into position on the track side of the board 
as they break very easily. Also, care must 
be taken not to let your soldering iron come 
too close to the body of the l.e.d. as the 
plastic used in their construction is particu- 
larly susceptible to high temperatures. 

In the prototype model, the piezo elec- 
tric sounder WD1 was also placed on the 
component side of the board over a hole in 
the large “common” pad. This gave the 
best sound quality and convenience of pos- 
itioning. 


CASE 

The whole board when completed 
should be tested before final assembly. The 
board should be mounted in a plastic case 
102mm X78mm X40mm by means of four 
M3 screws with extra nuts used as spacers. 
Four hole positions are marked on the 
board. 
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P.C.B. TRACK SIDE 





Fig. 6. The leads of diodes D2 and D3 
are passed through one set of holes 
and soldered to adjacent pads, see 
Fig. 5. 


The lid of the case should have a cut out 
as shown in Fig. 7 to reveal the test pads. 
Using Fig. 7 as a guide, the corners of the 











cut out can be drilled and the four holes 
joined up to form the test pad “window” 
using an Abraframe type saw and finished 
carefully with a small flat file. 

Drill the l.e.d. holes 3mm diameter to be 
a close fit on the l.e.d. body. This is neater 
and more convenient than using l.e.d. 
clips. 

Finally, a square hole must be cut in the 
side of the case for the miniature rocker on/ 
off switch. These were found to be cheaper 
and less obtrusive than toggle types, and 
clip in very easily to a rectangular hole, the 
flange around the switch nicely covering 
any rough edges. 


TESTING 


Because of its simplicity, testing of the 
unit need be nothing more than just using it 


Fig. 7. Front panel drilling dimensions 
and details of the test-pad cutout. 
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as no setting-up is required, but a few sim- 
ple procedures will ensure that all of the 
functions are working OK. 

First try out the Short/Open test, which 
uses the three pads on the right hand side of 
the p.c.b. as you look at it from the front. 
Use a piece of wire to short out each pad in 
turn with the large central “common” (0V) 
pad. On all three pads, there should be a 
click from the sounder WD1 as the wire 
makes contact and the l.e.d. above them 
should stay lit whilst the pads are shorted. 
If you hear the click but l.e.d. D2 does not 
light-up, check that it has been soldered in 
the correct way round with its cathode (k — 
short lead) towards the centre of the board. 

Next, check out the ranges using 
capacitors which you know to be OK. A 10 
nanofarad (nF) will bleep on the bottom 
and middle pads, but will be virtually inau- 
dible on the top one. A 100nF (0.1,F) will 
buzz on the bottom pad and the l.e.d. may 





flicker, but will operate nicely on the top 
two ranges. A one microfarad (1uF) 
capacitor will work OK on the top ranges 
but will click and cause the l.e.d. to flash on 
the bottom pad. 

When you are satisfied that a good range 
of capacitors can be tested and that this 
part of the circuit is operational you can go 
onto the leakage test on the left hand side 
of the board. For this you will need three 
resistors, a 1k, 100k and 1M. 

The 1M (one megohm) will light l.e.d. 
D3 on the top pad (4A) but not on the 
others. The 100k will light it on the top and 
middle (400uA) ranges and the 1k should 
light it on all ranges, as will a short circuit. 
Again, if D3 fails to light, check it is the 
right way round with its cathode (k) 
towards the centre of the board. 

In the unfortunate event that you get 
nothing at all from your unit, check your 
board for solder bridges etc, and with a 


Table 1: Capacitor Short/Open Test 
(Values that give audible output) 


Value Test Pad 
560p—1n 1 
in—4n7 1or2 
4n7—220n 2 
220n —33u 3 


Above 33, |.e.d. flashes on Pad 3 





multimeter check the obvious points for 
power; for example pins 1, 13 and 14 of IC1 
should be at 9V (supply voltage) and pin 7 
should be at OV, as should the central com- 
mon (earth) pad. The unit draws approxi- 
mately 100mA in its standby mode. 


IN USE 

After a little time using the capacitance 
tester, you quickly get to know how to 
interpret results. The current leakage 
detector side speaks for itself. The top pad 
detects leaks at up to 4uA the middle up to 
40uA and the top 400WA. 

On the Short-Open test however, Table 
1 may help you get used to the different 
ranges, though it does not take long to try 
your “test capacitor” on all three ranges. 


CONCLUSION 

The Quick Cap Tester has been invalu- 
able in the components shop, not only for 
testing capacitors, but also the leakage cur- 
rent in diodes and transistor junctions. On 
another note the budding electronics 
experimenter may want to try to use the 
remaining two Schmitt trigger inverters on 
the 4584 i.c. for other tests or facilities. 
They are very useful devices and some very 
interesting possibilities could be explored. 
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.. . Add-Ons... Bus Incompatibilities ... Add-Ons... 


N LAST month’s article we started to look 

at the problems likely to be encountered 
when trying to interface the BBC comput- 
ers to projects designed for other comput- 
ers. As we saw, projects designed to be fit- 
ted onto a user port, or other 8-bit input/ 
output port, can usually be accommodated 
by the BBC machines without too much 
difficulty. Projects that connect to the bus- 
ses of a computer are a different prospect. 


Ins And Outs 

If you examine the circuit for a project 
that is designed to connect to the expansion 
bus of a computer, you will sometimes find 
that it breaks down into two main sections. 
One of these is an address decoder plus tri- 
state buffers and latches to provide input 
and output lines, and then the main circuit 
— speech synthesiser, audio digitiser, or 
whatever. 

In cases like this you might find that the 
user port can be used in place of the pro- 
ject’s input/output ports, with the address 
decoder, latches, and tri-state buffers 
being omitted. The main section of the pro- 
ject would then be connected direct to the 
user port lines which would be set up to 
provide the appropriate functions. 

For the more complex projects the eight 


input/output lines plus two handshake lines 
of the user port might be insufficient. How- 
ever, adding a 6522 or similar device to the 
1MKz bus will provide sufficient inputs and 
outputs in most cases. 

If the project you are trying to convert 
uses standard 65** and (or) 68** 
peripheral chips to provide its input/output 
lines, then there should be no difficulty in 
interfacing it to the 1MHz bus. Simply 
leave out the address decoder section of the 
project, and use the cleaned-up NPGFC 
and NPGFD outputs of the 1MHz bus 
instead. Some address decoding involving 
these lines plus AO to A7 can be used to 
provide more address outputs if necessary, 
or to map the add-on into a specific part of 
page &FC or &FD. 


Power 

Power supply requirements should not 
be a difficulty. Most projects only require 
+5 volts at a few hundred milliamps or less, 
and this can be tapped off the analogue 
port, user port, or power port. 

Provided the computer is used with a cas- 
sette recorder or a self-powered disc drive, 
the other supply outputs on the power port 
are available as well. Alternatively, you 
can always do things in the approved man- 


Fig. 1. Pinout details for the 8255 and 6821. The main differences in the control pins are the 
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separate read and write lines of the 8255, which also lacks an 


“E” input for the clock. 
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ner for the 1MHz bus, and provide the add- 
ons with their own mains power supply 
units! 


Bus Incompatibilities 

Where a project breaks down into what 
are essentially input/output ports plus the 
project proper, it is generally best to use 
devices that interface well with the 1MHz 
bus to provide the input and output lines, 
rather than to use any interface devices in 
the original circuit which do not interface 
easily with a 6502 based computer. This 
will not always be a viable way of tackling 
things though, and you might be faced with 
having to interface 82** series or Z80 
peripherals to the 1MHz bus. It is certainly 
possible to interface most of these devices 
to the BBC computers, or to interface 65** 
and 68** peripherals to computers based 
on the Z80 and 80** series of microproces- 
sors come to that. 

In both cases it is unlikely to be a 
straightforward matter though. Unfortu- 
nately, fitting a 65** or 68** peripheral to a 
Z80 style bus is generally easier than fitting 
an 82** device to a 6502 style bus. 

When trying to fit any computer project 

onto the wrong computer you should bear 
in mind that there is no guarantee that what 
you are attempting is actually possible. It is 
really only something that should be tried 
by those who are fairly adventurous and 
have a reasonable amount of experience at 
computer interfacing. 
Pinout details for the 6821 and the 8255 
devices, both of which provide parallel 
input/output ports, is shown in Fig. 1. 
These are fairly typical of their genre, and 
help to highlight the differences between 
the two types of bus. In this case we will 
ignore the input/output port lines, and con- 
centrate on the lines on the computer side 
of the components. 

One area that is not likely to give any 
problems is the data bus. In theory there 


‘may be potential problems with incom- 


patibilities due to different logic 0 and logic 
1 levels etc., but in practice these do not 
seem to cause any problems. 

Similarly, it is unlikely that there will be 
any difficulty with the address inputs, 
which are equivalent to the register select 
(“RS”) inputs on the 65** and 68** series 
chips. These can be driven by the approp- 
riate address lines without any problems. 

Neither are the chip select line or lines 
likely to give any difficulties. It is just a 
matter of ensuring they are fed with pulses 
of the correct polarity. Remember that the 
page select outputs of the 1MHz bus are 
negative active types, and will require 
inversion if they are to drive a positive chip 
select input (i.e. a chip select pin which 
does not have the “bar” over its identifica- 
tion letters and number). 

There could be a problem with the reset 
inputs of peripheral chips. The BBC com- 
puters have a negative active reset line, but 
some computer chips (including the 82** 
series) require a positive reset signal. 
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Simply inverting the reset output of the 
1MHz bus should cure the problem. Alter- 
natively, the add-on circuit could be fitted 
with a simple R-C (resistor/capacitor) tim- 
ing circuit to provide a suitable positive 
reset pulse at switch-on. 

Note however, that this second method 
will not provide a reset signal if the compu- 
ter is reset by pressing the “BREAK” key. 
If inverting the reset output of the 1MHz 
bus gives satisfactory results, then this is 
probably the best method to use. 


Trying Time 

Most 65** and 68** series peripherals 
have an enable (“E”) input. I always think 
that this name is a bit misleading, since it 
seems to suggest that this input is the one 
which should be fed with the chip enable 
pulses from the address decoder. In fact it 
is fed from the system clock, and is needed 
in order to provide timing information dur- 
ing read and write operations. 

There is no equivalent to this on Z80 and 
82** series peripheral chips, which makes 
life a little difficult when trying to connect 
65** and 68** series peripherals to a com- 
puter based on a Z80 or 82** series micro- 
processor. In practice this can usually be 
overcome with minimal difficulty though. 
Fortunately, when trying things the other 
way round it simplifies matters — the sys- 
tem clock can simply be left unconnected. 
As we will see later though, this does leave 
a related problem. 

Simply leaving the system clock uncon- 
nected is fine provided the add-on does not 
require a clock signal from the computer 
for other purposes, such as to drive 
counter/timers. If a clock signal is required 
to act as a timebase for an add-on circuit, 
and not for any form of synchronisation of 

data transfer between the add-on and the 
computer, there should be no great dif- 
ficulties. If the 1MHz clock signal of the 
BBC computer is at the required fre- 
quency, then it should be suitable. 

There are a lot of Z80 based computers 
which operate with a clock frequency of 
about 3MHz to 4MHz, and in most 
instances the clock output of the 1MHz bus 
will be at too low a frequency. It is possible 
that changes in the software could compen- 
sate for the lower clock frequency. In most 
cases though, it will be necessary to include 
a clock generator circuit in the add-on. 


The circuit for a simple crystal oscillator 


that will operate with virtually any crystal 
having an operating frequency of between 
about 1MHz and 6MHz is shown in Fig. 2. 
With a crystal of the correct frequency fit- 
ted in the X1 position, this circuit should 
provide a suitable clock signal for most pur- 
poses. 


The Write Solution 

The main problem when using 82** 
peripherals with 6502 busses is that the 
6502 has a combined read/write line, 
whereas the 82** chips have separate 
(negative active) read and write lines. On 
the face of it, the R/W line of the 1MHz bus 


could act as the write line, while an. 


inverted version of it could act as the read 
line. This will normally work quite well on 
read operations, but is less successful for 
write operations. 

As pointed out previously, most 65** 


and 68** series peripherals have an input 


for the system clock, even if this is not 
needed to drive timer/counters or some- 
thing of this nature. The clock signal is 
needed in order to provide timing informa- 
tion that helips to latch valid data into the 
peripheral chips during write operations. 
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On the 82** bus peripherals there is a 
more conventional arrangement which has 
the write line returning to the high state 
providing the timing information that 
ensures the latched date is valid. The prob- 
lem in using the read/write line of the 6502 
control bus as the write line for a 82** 
series chip is that it returns to the high state 
slightly too late, and the data written to the 
peripherals is usually totally invalid as a 
result of this. Possibly some gating with the 
system clock signal or other lines of the 
control bus would cure this problem, but I 
have never managed to pursue this 
approach successfully. 

In some cases it might not be necessary 
to provide any additional signal processing, 
apart from the inverter to generate the RD 
line from the R/W one. This is due to the 
BBC computer’s method of running the 
expansion bus at 1MHz, and the noise on 


the page select output lines that results 


from this. 
Even when the standard clean-up circuit 
is used, there is still a certain amount of 


noise on the page select lines. This can 


actually result in an alteration of the con- 
trol bus timing that gives satisfactory 
results with 82** series chips. Ironically, 
the Master 128 has fully de-glitched page 
select lines, and 82** series chips are not 
likely to work properly with this computer 
as a result! : 

A simple but usually effective solution to 
the problem is to include a monostable to 
shorten the pulses from the write line 
slightly. A suitable circuit diagram appears 
in Fig. 3. This is just a basic 74121 monosta- 
ble using external timing capacitor C1 and 
preset potentiometer VR1 plus resistor R1 
to act as the timing resistance. Preset VR1 
is given any setting that gives reliable 
results, and a bit of trial and error is called 
for here. 


Fig. 2. Asimple crystal clock generator cir- 
cuit. X71 can have an operating frequency 
between 1MHz and 6MHz or so. 






























Fig. 3. A monostable circuit which gener- 
ates a WR signal from.the R/W line. An 
inverter is all that is needed to produce a 
suitable AD signal. 


The monostable operates in the negative 
edge triggering mode, and it is the not Q 
output that is used to provide the WR sig- 
nal. The circuit therefore triggers at the 
beginning of a write cycle as the R/W line 
goes low, and returns to the high state after 
a duration controlled by the timing compo- 
nent values. 


Finally | 

Here it has only been possible to give a 
few useful hints for anyone contemplating | 
the conversion of a project for operation 
with the BBC computers. Provided you 
understand the project concerned, and the 
methods of interfacing to the BBC comput- 
ers, your chances of success should be 
reasonably good. 

You should also be able to spot projects 
that are grossly unsuitable for conversion 
to BBC use. A project designed to operate 
with a 16-bit bus would be a likely candi- 
date for this category, as is any project 
which uses a device that has an unusual bus 
arrangement such as multiplexed address/ 
data bus lines. 7 

Do not overlook the main problem when 
converting any project for operation with a 
different computer. Any software listings 
that accompany the project are unlikely to 
be of any real use. There are so many vari- 
ations from one BASIC to another that the 
programs will at best provide some basic | 
guidelines for use when writing your own. 
software. 

If the project requires only a simple 
program in order to do something useful, 
then this will probably not matter too 
much. If it requires a lot of complex 
software in order to function properly, 
then you need to think carefully about 
whether it will be worth the effort involved. 
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LACK OF RESOURCES 

John MacGregor, the education sec- 
retary is cast perfectly for his role, even 
more so than his predecessor, Kenneth 
Baker. Inform him that education stan- 
dards in this country are suffering 
because of the lack of resources in 
buildings and equipment and he will 
probably smile, agree and then, with no 
supporting information, claim that the 
situation is now improving because of 
some unspecified Government action. 

One of the latest areas to get the treat- 
ment is the introduction of the National 
Curriculum. It is suffering from a lack of 
resources, both time and financial, 
across the full range of subjects. 
Teachers, who are also having to cope 
with a whole series of changes intro- 
duced in the Education Reform Act, are 
trying to fit in training for the new 
courses as best they can. 

But MacGregor cheerfully assures the 
public that everything will be all right 
while appearing to do nothing to ensure 
that it will be. Of course we all know that 
anyone when faced with drastic 
changes in their lives will do their best 
to limit those changes. One of the ways 
to try and do this is to complain that 
resources are insufficient to achieve the 
desired effect. 

However no-one who has taken an 
interest in education in recent years can 
be in any doubt that any complaints 
about the resourcing of schools are 
more than justified. Books which long 
ago parted company with their covers 
and buildings which would have diffi- 
culty remembering when they last had a 
covering of paint are the rule rather than 
the exception. 

Which brings me to the point of this 
month’s column. If resources are 
stretched in the traditional subjects, 
how is a new subject which requires 
much more in the way of equipment 
and training to get under way? Craft and 
technology may be a core element in 
the National Curriculum but when 
resources are scarce priorities have to 
be set and a new resource-hungry sub- 
ject is likely to lose out. 

CDT places pressure on equipment, 
premises and time. The ideal is for a 
computer for every child in a class, asin 
the highly-expensive City Technology 
Colleges. But most schools have diffi- 
culty raising enough computers to give 
more than a handful of children any 
meaningful use. And there is only so 
much which can be raised by the tire- 
less school fundraisers. 

Some additional options can be pro- 
vided by controllers such as SEQ, Ezi- 
Dun’s simulator or Valiants Roamer 
spin-off, allowing pupils to get some 
idea of building up control sequences 
which can be replayed, tested and 
adjusted. But why should pupils have to 
put up with second or third best? What 
is thought essential for a City Technol- 
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ogy College student should be the basic 
right for everyone taking CDT. 

Premises can also be a problem. Ide- 
ally systems should be set up and ready 
to go when needed. It happens in the 
best schools but there is a yawning gap 
between them and those which have 
not yet begun to get organised. 


TRAINING 

Training can make or break any 
attempt at teaching the subject prop- 
erly. It is no use having the best equip- 
ment and the best premises if the staff 
are unable to make the best use of the 
facilities. 

The interim report on the introduction 
of CDT into the National Curriculum 
recognised this, recommending 
thorough training for staff. Unfortu- 
nately this was watered down in the 
final report which said that on-the-job 
training would be sufficient for most 
teachers with the experienced staff pas- 
sing on their knowledge. But if there are 
no experienced staff where does the 
knowledge come from then? 


LOOSING INTEREST 

Trying to provide some sort of course 
without the proper resourcing could do 
more harm to a pupil’s interest in the 
subject than not doing it at all. 
Demoralised teachers, teaching with 
less-than-ideal equipment is a recipe for 


The SEQ controller from Procom 
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quickly losing pupils interest. That 
would be disastrous even from a purely 
educational viewpoint. In a subject 
which is intended to be project-based, 
with term work counting greatly 
towards the assessment of the pupils 
ability at the end of the year, a lack of 
interest by pupils would result in poor 
course work with no opportunity to red- 
ress the balance by cramming for an 
examination. 

It could also be seen as a disaster for 
those who view the teaching of technol- 
ogy as an essential grounding in provid- 
ing the skill for the country’s future 
economic development. To compete in 
the new high technology industries of 
the future, so the argument runs, we 
need a highly technologically literate 
workforce. The first stage in achieving 
this workforce must be provided by the 
formal education system. 

The danger is that we could be 
poisoning the minds of a whole genera- 
tion of schoolchildren against technol- 
ogy. With the subject now being taught 
throughout the children’s — school 
careers, from infants school onwards, if 
pupils are put off at an early age then it 
could be almost impossible to get them 
interested later in their careers. 

That would be a shame. Taught prop- 
erly in the best surroundings with the 
necessary equipment technology can 
generate great enthusiasm which can 
enable pupils of all abilities to develop 
those abilities to the full. 
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Our range of inexpensive Interpack Interfaces can aes wt cesta ae oe eco eee eee 
. . er 
connect and interchange with all of these computers hicliie at Balk oricus: Your ix J See. Ae hse 
. . : a 
using the unique Intercard personality card system. Carbon film, 0.25W, 5%  ipeachor 45ptors0| 9° - er Jalen 
Ideal for robotics, models, test and measurement, een = Spesch or £185 for S0 | £.. Fw Ba. 
alarm systems, automation etc. Interfacing ee eee common velie O20 Sp 55 SE Ree 
: d ’ ks f der £50. F f VC sockets, solder type (pin:price) c <a £288 
introductory packs from under £50. For a free 14:10p, 16:11p, 20:14p, 24(0.6 or 0.3):16p. | 'S e Se See 
nw no OonTrn 


detailed information pack and special offer brochure 
please write, FAX or telephone: 


DCP Microdevelopments Ltd, 
2 Station Close, 

Lingwood, 

Norwich, NR13 4AX. 
Technical (0480) 830997 
FAX (0480) 830534 


pcP 
microdevelopments 







ADAE PCAN 





Prototyping boards (Vero) 

IBM XT £45.00, IBM AT £52.00 
ACCESS or AMERICAN EXPRESS welcome by 
post or phone. Callers by appointment please. VAT 
INCLUDED. Please add £1 for post and packing. 
Catalogue free. No minimum order charge. 


BLACKMORE ELECTRONICS LTD. 
FREEPOST, Blandford Forum 
Dorset DT11 7BR 
Office address: 4 The Plocks, Blandford 


BS 0258 451347 (24hr answerphone) 








SPECIAL OFFER! 


COMPUTER BITS 


Special offer! Floppy drive clean- 
ing kits only 2.70 postage in- 
Cluded. (State 5% or 314) 

We also soll mailers, pons, labols, 













P } HART AUDIO KITS — 


y HART KITS give you the opportunity to build the 
very best engineered hifi equipment there is, designed 
‘ oy the leaders in their field, using the best components that are 
available. 


With a HART KIT you have direct access to the friendly HART service, you are 
not on through, or paying for, any middlemen. 


LINSLEY-HOOD 400 SERIES SUPER HIGH QUALITY 
: AM/FM TUNER SYSTEM 


This is the ideal companion tuner to the 80W Audio Design Amplifier in any 


Every KIT Is not just a new equipment acquisition but a valuable —_ ultimate hi fi system with case size, front plate layout and even control 
investment in knowledge, giving you guided hands-on experience of pitches unified for stacking. Like the 80W Audio Design Amplifier this is your 
modern electronic techniques. 


¢ << : : reer ad ait ethane ky dade ribet phigh sec bead ag be john 
Telephone or write for our FREE LISTS giving full details of all our Kits, — Linsley Hood make up this combination of his ultra high quality FM tuner 
components and special offers. Here are a few selected items. and stereo decoder described in “Electronics Today International” and the 


Synchrodyne AM receiver described in “Wireless World”. Novel circui 
AUDIO DESIGN 80 WATT POWER AMPLIFIER features nthe FM secon ncude ready but presigned fort od, phse 


provides the best possible results from Long and Medium wave 
channels, so necessary in these days of split programming. If you want the 





YOUR VALUE FOR MONEY ROUTE TO ULTIMATE HI-FI 





This fantastic amplifier is the flagship of our range, and the ideal 
powers for your ultimate hifi system. Featured on the front cover of the 
jay issue of ‘Electronics Today International’ this complete stereo power 
amplifier offers World Class performance with the option of a stereo LED 
power meter and a versatile passive front end giving switched inputs, 
volume and balance controls. Tape, CD players, or indeed any ‘flat’ input 
may therefore be directly connected to bypass tone controls or give a ‘stand- 
alone’ facility. The amplifier can also be supplied in ‘slave’ and ‘monobloc’ 
versions wi the passive input stage and power meter. 
All versions fit within the standard 420x260x 75mm case to match our 400 
Series Tuner range. ALL power supplies are stabilised, the heavy current 
supplies using the same mosfet devices as the amplifier. The power supeN, 
using a toroidal transformer, is in fact a complete module contained within a 
heavy gauge aluminium chassis/heatsink and fitted with IEC mains input and 
output sockets. All the circuitry is on a proper printed circuit with low- 
resistance blade connectors for the six stabilised DC outputs. HART KITS 
don't leave you to fasten a few capacitors to the floor of the main chassis and 
wire the power supply the hard way! Remember with a HART KIT you get the 
performance you want at the price quoted through proper engineering 
design and the = components. We do not insult your intelligence by 
offering a kit at what seems a fair price and then tell you that you have to 
spend three times as much to get an upgraded model! 
K1100 Stereo Kit with LED Power Meter agg 3-input 
Passive Stage. Total cost of all parts is £418.88 
Our Discount for Kit 





SPECIAL OFFER until the end of February the K1100 kit will be supplied with 
the new ALPS low noise precision pots at NO EXTRA CHARGE. 
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QUALITY AUDIO KITS | 


STUART TAPE RECORDER CIRCUITS 


Complete stereo record, weney and bias circuit system for reel-to-reel 
recorders. These circuits will give studio quality with a good tape deck. 


bringing that old valve ta recorder to life. Suitable stereo heads are 
available at very reason prices. 

KS00W Stereo Kit with Wound Coils and Twin Meter Drive..................... £90.68 
RJS1 Reprints of Original Descriptive Articles ..............csscssssssssesssssersresees £2.60 


LINSLEY-HOOD CASSETTE RECORDER CIRCUITS 


Complete record and replay circuits for very high quality low noise stereo 
cassette recorder. Circuits are suitable for use with any high quality cassette 
deck. Switched bias and equalisation to cater for chrome and ferric tapes. 
Very versatile and easy to assemble on plug-in PCBs. Complete with full 
instructions. 


Stereo Record/Play Kit................cccsscsssssssessessssnssssesecsessecessesees £57.60 
IE Bbaccis is Gossip bessisdh cocestsscanesinarstasanctinsrchevetiacatpoivctinened £3.99 each. 
RLH1 & 2 Reprints of Original Articles .............:ceccscsssssesesssssesessessssnsesesesenese £2.70 
Our latest lists also give details of our ranges of specialist high quality AUDIO 
CONNECTORS and LEADS, cassette decks and seasonal spacial offers. Write 
or telephone for your FREE copy. (Overseas 2 IRCs Please, or 5 for Airmail). 


24hr SALES LINE 
0691) 652894 


ALL PRICES INCLUDE VAT 





HIGH QUALITY REPLACEMENT CASSETTE HEADS 





Do your tapes lack treble? A worn head could be the problem. Fitting 
one of our replacement heads could restoreperformance to better than 

new! Standard inductances and mountings make fitting easy on nearly 
all machines and our TC1 Test Cassette helps you set the azimuth spot 
on. As we are the actual importers you get prime parts at lower prices, 
compare our prices with other suppliers and see! All our heads are 
suitable for use with any Dolby system and are normally available ex. 

stock. We also stock a wide range of special heads for home 
construction and industrial users. 

HS16 Sendust Alloy Stereo Head. High quality head with excellent: 
frequency response and hyberbolic face for good tape contact . £17.86 
HC40 NEW RANGE High Beta Permalloy Stereo head. Modern spacé 
saver design gives excellent high-frequency response with easy fitting 
and lower cost. Suitable for chrome, metal and ferric tapes, truly a 
universal replacement head, with ample quality for Hi Fi decks and 
cheap enough for car players! ..........s.ssessssssessessessseenessesseesssssneseeens £6.65 
HX100 Special Offer Stereo Permalloy Head .............sesssesssecsseesnes £2.86 
HRP373 Downstream Monitor Stereo Combination Head ......... £44.39 
HQ551 4-Track Record & Play Permalloy Head for auto-reverse ca 


players or quadraphonic recording .............sssesssesseessessessessnesseene £16.79 
H524 Standard Erase Head ..........scsscsessssessssssssessssesessesccecsesecesseneees £2.59 
SM166 2/2 AC Erase Head, Standard Mount ........cccsscscesssessesee £12.60 
HS9510 2/4 Stereo DC Erase Head .........c.scccssssssssssessessssecsssessessenees £8.70 


HQ751E 4/4 AC Erase Head, tracks compatible with H055'1 ...... £57.06 
We can supply card reader heads for OEMs at very keen prices. 


REEL TO REEL HEADS 
999R 2/4 Record/Play 110mH. Suits Stuart tape Circuits ............ £13.34 
998E 2/4 Erase Head 1mH. Universal Mount. Suits Stuart ......... £11.96 


TAPE RECORDER CARE PRODUCTS 
HART TC1 TEST CASSETTE Our famous triple purpose test cassette. 
Sets tape azimuth, VU level and tape speed £5.36 
DEM1 Mains Powered Tape Head Demagnetizer, prevents noise on 
playback due to residual head magnetisation .............sssesseseesees £4.08 
DEM115 Electronic, Cassette Type, demagnetizer .............0se+0e £8.61 


Our new Winter '89 price list is FREE. Send for your copy now. 
Overseas customers welcome, please send 2 IRCs to cover surface 
post, or 5 for Airmail. 

We now accept inland and overseas orders by post or telephone 
on all Access, Master and Visa Credit Cards. 

Please add part cost of carriage and insurance as follows: 
INLAND: Orders up to £20 — £1; Orders over £20 — 
£2.50; Next day — £9. OVERSEAS: Please 
see the ordering information with 
our lists. 


SHORT Renee ease eeeeeeenenesenenes 










Special Feature 





IN PROJECT : 
BUILDING 


ROBERT PENFOLD —— 4 












With five or more projects in nearly 
every issue of Everyday Electronics isn't 
it about time you started building some? 

We show you how to go about it. 






ject can be a very daunting task, 
with so many unfamiliar terms, 
names, and tools to contend with. Knowing 
where to start can be difficult. Where do 
you buy the components, what tools do you 
need, how much will it all cost, and what do 
you do once you have assembled every- 
thing you need? Reassurance from the 
experts that it is all quite straightforward is 
probably not all that reassuring! 

Like many hobbies, electronic project 
construction is not a highly complex task 
requiring years of training, but it does 
require a certain amount of skill and know- 
ledge. If you set about things in the right 

‘manner, provided you are a reasonably 

practical sort of person, you should not 
have too much difficulty in pursuing the 
hobby successfully. 

A point well worth making right at the 
start is that things will often not be entirely 
clear until you have all the components and 
tools needed to complete a project and you 
are ready to start work. Something that was 
as clear as mud when initially reading the 
instructions is likely to be very obvious 
once you have all the parts to hand. If you 
wait until everything is perfectly clear cut 
before ordering the components for a pro- 
ject you might never get started! 

You should obviously try to avoid “bit- 
ing off more than you can chew”, but you 
need to have some spirit of adventure. 
Sorting out minor problems as they arise is 
half the fun, and electronics construction 
would be a pretty boring hobby if there 
were no difficulties to add a degree of chal- 
lenge to project building. 


Do’s and Don’ts 


Your chances of success with your first 
project will be greatly enhanced if you 
select a suitable project. Although it is 
tempting to dive straight in and build some- 
thing quite complex, it is best to avoid the 
temptation. A simple project is a much bet- 
ter choice, and it is really a matter of the 
simpler the better. 


S:: about building your first pro- 
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ee 


It might be difficult to find a really simple 
project that will do something worthwhile 
and be of interest to you. !f this should be 
the case, you are probably better off choos- 
ing a simple project for which you have no 
immediate need, than selecting a useful but 


complex one. 


It is important that you fully understand 
what the project is supposed to do. A sim- 
ple household gadget is better than some- 
thing like an obscure piece of test equip- 
inent with an advanced function only 
understood by the designer and his mother. 

A prerequisite for the electronics con- 
structor is a bundle of mail order 
catalogues. The current range of compo- 
nents is so vast that no one supplier lists 
everthing. Although at one time it was pos- 
sible to obtain most of your requirements 
from the local electronics shop, this is no 
longer the case. Even if you happen to live 
near one of the larger retail component 
stores, you will still need to buy a ceratin 
percentage of your requirements by mail 
order. | 

Component catalogues are particularly 
useful for the beginner. They are full of 
useful information, such as basic data, con- 
nection diagrams, and photographs that 
will help to familiarise you with the various 
types of component. Some of these 
catalogues cost a couple of pounds or 
thereabouts, but you are unlikely to regret 
buying them. 

Try to become as familiar as possible 
with electronics in general before com- 
mencing your first project. Buy a few 
magazines and books on the subject and 
study them thoroughly. A study of some 
publications, including the mail order 
catalogues mentioned previously, will 
familiarise you with the terminology and 
nomenclature of electronics. Project con- 
struction articles for beginners are usually 


made as jargon-free as possible, but you 


can not completely avoid the “techno- 
speak”. 

Learn to solder before you start on your 
first project. Alternatively, be prepared to 


write-off your first set of components 
against experience! Make sure you have at 
least a basic tool kit that will enable you to 
tackle the project without having to resort 
to any “Heath Robinson” style tactics. 

Initially, you will probably have to 
improvise a bit to compensate for some 
omissions in your tool-kit, but you should 
at least have the basic tools needed for sol- 
dering, drilling holes, filing irregular 
shaped cutouts, etc. 

Soldering and tools are two important 
aspects of project construction, and ones 
which will therefore be dealt with in some 
detail in their own sections. 


Soldering On 

For project construction the best type of 
soldering iron is a small electric type. One 
having a rating of about 15 to 25 watts is 
suitable, and most of the larger component 
catalogues list a few irons of this type. 

An inexpensive soldering iron will suf- 
fice, and initially there is probably no point 
in buying something exotic like an iron with 
an electronic thermostat. Your money 
would be better spent on a simple iron and 
other tools or components. All small elec- 
tric soldering irons seem to have inter- 
changeable bits with a range of sizes availa- 
ble. One of around two millimetres in 
diameter shoule be about right. 

Some form of soldering iron stand is 
essential, and for most irons there is a 
matching stand available. Apart from pro- 
viding a safe haven for the iron when it is 
not in use, these are also designed to drain 
away excess heat so that the iron does not 
overheat. 

Most soldering iron stands seem to be 
equipped with sponges. These should be 
kept moist, and the bit of the hot iron can 
then be cleaned by wiping it against the 
sponge. If the sponges are not wet enough 
they will simply melt! 

A more recent development is a sort of 
cleaning block against which the bit can be 
scraped clean. These have the advantage 
that they do not need to be kept wet. 
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The standard bit shape. This is the best type for general 


project building work. 





The right hand joint is a good one, with the solder cover- 
ing the wire and track nicely. The joint on the left looks 
suspect. 


It must be emphasised that keeping the 
bit clean is important. Apart from 
encouraging corrosion and the destruction 
of the bit, soldering can be difficult if the bit 
is allowed to become covered with oxidised 
solder, flux, etc. There can be a tendency 
for the solder to flow where you do not 
want it, and in an extreme case you might 
find that insufficient heat gets through to 
the solder, resulting in its refusal to melt! 

It is also important to keep the end of the 
bit “tinned” with solder. In other words, 
from time to time the end of the bit should 
be cleaned off, and some fresh solder 
should be applied to it. 

If the solder on the bit has a dull appear- 
ance, then it needs to be replaced. Having a 
layer of fresh solder on the bit aids good 
heat transfer to joints, and makes it easier 
to rapidly produce neat, and reliable joints. 

It is important to use the right type of sol- 

der, which is a 60/40 per cent tin/lead type 
having multiple cores of flux. The flux 
helps the solder to flow nicely over the 
joint, and also helps to produce a good 
electrical contact between the solder and 
the surfaces being connected. Solder of the 
appropriate type is available from the 
larger component suppliers, and will prob- 
ably be available locally from your nearest 
hardware shop or DIY centre. 

There seems to be some variation in the 
quality of electrical solders, but these days 
they are mostly quite good and easy to use. 
Avoid types which have a 40/60 per cent 
tin/lead content. These solidify relatively 
slowly, making it very difficult to produce 
reliable joints. 

Solder is available in a wide variety of 
quantities, varying in price from a matter of 
pence for a small pack up to several pounds 
for a large (about 500g) reel. The purchase 
of a large reel is strongly recommended. 
This is likely to be much cheaper than buy- 
ing numerous small packs, and you will 
then be in no danger of continuously run- 
ning out of solder with projects 90 per cent 
finished. 
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Leadout Wire— 


\ 





There are two common thicknesses for 
solder, which are 22s.w.g. and the much 
thicker 18s.w.g. type. For most modern 
electronic work the 22s.w.g. type is the 
easier to use. On the other hand, larger 
joints such as connections to the large tags 
of mains transformers etc., are more easily 
made using the thicker gauge. Probably the 
best solution is to have a large reel of thin 
solder, plus a small pack of the thicker 
gauge for the occasional larger joint. 


Practice Makes Perfect 

Modern project construction requires 
two different types of soldered joint. Most 
connections are in the form of soldering 
components to some form of printed circuit 
board. A printed circuit board is simply a 
piece of insulated board having small holes 
through which the component leads are 
passed. 

The components are mounted on the top 
side of the board, the leads are trimmed on 
the other copper side using wire cutters, 
and then the leads are soldered to copper 
pads on the underside of the board. This is 
shown in Fig. 1, which shows the correct 
mountain-like shape for the joints. Copper 
tracks on the underside of the board (and 
sometimes on both sides) provide the inter- 
connections between components. 

It is important that the component is 
pressed down flat against the board when it 
is soldered in place. The mounting should 
then be very strong physically, with the 
component sort of rivitted in place. A gap 
brings the possibility of pressure on the 
component ripping the pad away from the 
board, and probably breaking any tracks 
that connect to it. 

The correct way of making this type of 
joint is to first apply the bit to the joint, and 
then feed in the solder. Do NOT place the 
solder in position and then try to melt the 
solder over the pad and lead. This is acom- 
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Pom Board 


Soldered Joint 


Trimmed Leadout Wire 


Fig. 1. Mount components with their bodies flat against. 
the board. The solder should flow nicely over the pad and 
leadout wire as shown. If the component leads are bent 
slightly (in line with the copper track) they will hold the 
component in place but should not prevent later removal. 


mon mistake, and it does not work well as 
the solder tends to solidify as soon as it 
touches the cold pad and leadout wire. 

Placing the bit in position first heats up 
the pad and lead so that the solder will flow 
over them better. A good joint will have 
the shape of Fig. 1, whereas a “dry” joint 
will normally have a globular appearance. 

The solder should have a fairly shiny sur- 
face. A bad joint will usually have a dull 
finish, probably with a lot of semi-burned 
flux around it as well. Modern components 
are mostly quite heat resistant, but you 
need to learn to produce connections quite 
quickly so that there is absolutely no risk of 
damaging components when soldering 
them in place. 

Probably the best way to learn this type 
of soldering is to buy a piece of stripboard 
and some cheap resistors or capacitors. 
Stripboard is a form of proprietary printed 


circuit board which has component holes 


drilled in a 2.54 millimetre (0.1 inch) mat- 
rix, and which has copper strips running 
along rows of holes on one side of the 
board. 

This type of board can be used to wire up 
virtually any circuit, with breaks in the 
strips and link wires on the component 
(non copper) side of the board being used 
where necessary. A piece of stripboard and 
some components to solder to it should 
only cost a pound or two. 


tHTe 


A typical selection of tools and a |: 
small cabinet containing compo- 
nents. An iron stand would also be 
required. 








The basic soldering equipment, two sizes of solder,a17W 
iron fitted with a miniature bit and combined wire cutters/ 


strippers (these are not ideal for circuit board work). bit. 





Apply the bit to the joint first, then feed in the solder. The 
joint should be made in a couple of seconds. 


Although it might seem rather wasteful, 
the experience gained from this should 
prove to be well worth the small monetary 
outlay. Like most manual skills, the only 
way to learn soldering is through practice, 
and learning from your mistakes. 


rp © 
Pin-Up 

The second type of soldered joint is 
where a lead has to be connected to a com- 
ponent tag, or to a solder pin on a printed 
circuit board. These solder pins are nor- 
mally fitted to boards at the positions 
where off-board connections will be made, 
rather than connecting the leads direct to 
the board. 

The main advantage of using pins is that 
you can normally fit the board into the case 
and then wire it up to the front panels, con- 
trols etc. This is much easier than making 
direct connections to the underside of a 
loose board and then fitting it in place. 

The main point to watch with this form of 
soldering is that the two surfaces to be sol- 
dered are clean and well “tinned” with sol- 
der. Modern components have leadout 
wires that are made from materials which 
do not corrode easily, and which do accept 
solder quite readily. It is only on rare occa- 
sions that you will encounter leads that will 
not take a coating of solder. 

When this does happen, the usual result 
is either no solder on the lead at all, or a 
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blob of solder which can be knocked off 
with little difficulty. The cure is to scrape 
the lead clean with the blade of a penknife 


or asmall file, and to try again. 


Component tags are more likely to give 
problems, and it is again a matter of scrap- 
ing them clean and trying again if the solder 
refuses to flow over them properly. If a tag 
is obviously corroded or dirty, clean it prior 
to making any attempt to make a connec- 
tion to it. 

In order to practice this type of soldering 
try fitting some solder pins to a piece of 
stripboard, and then wire pairs of them 
together with some multi-strand hook-up 
wire. For this type of joint to be physically 
strong you need to be reasonably generous 
with the solder. 

The real difficulty with any electrical sol- 
dering is that it is a three-handed job! You 
need one hand each for holding the iron, 
holding and feeding in the solder, and hold- 
ing the items to be soldered in place. 

When soldering leads to tags, the 
method most people use it to either hook a 
loop of wire around the tag, or to wind a 
few turns of wire around the tags. I prefer 
the hook method since this is more easily 
disconnected if this should be necessary at 
some later date. 

With circuit boards there are special 
frames available which can be used to hold 
everything in place while you solder the 


Stripboard (or Veroboard) tracks can be cut using the spe- 
cial tool available or a small (7mm or 8mm) hand held drill 





Some cheap components and a piece of stripboard will 
enable you to practice soldering. 


components in position. These are quite 
expensive though, and are prabably not 
worthwhile initially but should certainly be 
considered as you become more proficient. 

At this stage, it is probably better to 
improvise something. Bostik Blue-Tack is 
good for holding components in place 
while the connections are made. Most con- 
structors soon work out their own systems 
for handling this little difficulty. 


Tools Of The Trade 


As far as the electrical side of project 
construction is concerned, apart from a sol- 
dering iron and stand the only other essen- 
tials are a pair of wire clippers and some 
wire strippers. Do NOT be tempted to use 
scissors for either task. 

In order to trim leadout wires close to the 
underside of a circuit board you need 
proper wire clippers. Also, a proper wire 
stripper tool can be adjusted so that it will 
almost cut through the insulation, but will 
not quite do so. As you pull the tool away 
from the wire, the thin layer of insulation 
that has not been cut simply breaks under 
the strain, and the unwanted insulation 
comes away with the tool. 

The point of this is that there is no risk of 
stripper blades cutting slightly into the 
wire. This would seriously weaken the 
wire, and it would probably fatigue and 
break at that point before too long. | 
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Incidentally, when wiring up projects it is. 


usually best to use multi-strand p.v.c. insu- 
lated wire rather than a single core type. 
Multi-strand wires are more flexible and 
easier to use, as well as being less prone to 
fatigue and breaking. 

A good pair of small wire clippers and a 
separate wire stripper will probably cost a 
few pounds each, but should last a good 
many years. If money is tight, a combined 
wire cutter and stripper tool will only cost 
two or three pounds, should prove per- 
fectly satisfactory, and should last for a few 
years of moderate use. 

The mechanical side of project construc- 
tion requires quite an array of tools if you 
wish to be in.a position to cover all even- 
tuallies. Initially you can get by with quite a 
modest collection of tools though. In fact 
you could opt to build only small battery 
powered projects at first, and with these it 
is often not essential to put them into cases. 
You can build up the boards, wire the con- 
trols etc. to them, and then switch on and 
see how they work. This might not be 
everyone’s idea of project construction, 
but you can have a lot of fun and learn a lot 
about electronics in this way. 

Assuming you wish to tackle the 
mechanical aspects of construction, the fol- 
lowing list represents about the minimum 
tool-kit that will enable you to tackle most 
projects. : 

Small power drill or hand-driil. 

Small hammer. 

Centre punch. 

Range of drill bits from about 2mm to 10mm. 
Set of miniature files. 

Hacksaw or junior hacksaw. 

Set of electrical screwdrivers, including flat 
blade and cross-point types. 

Small vice. 

Small adjustable spanner. 

Electricians pliers. 

Long-nosed pliers. 

Much project construction revolves 
around cutting holes in cases and mounting 
components in them. A drill and a good 
range of drill bit sizes are therefore essen- 
tial. 

Many controls and sockets require 10 
millimetre diameter mounting holes, but 
some miniature types require 5mm or 
6.35mm holes. You should therefore 
ensure that these sizes are present in your 
collection. 

Some smaller sizes ( about 2.5, 3, 3.5, 4, 
and 4.5 millimetres diameter) are needed 





Some of the tools you will need for project construction. 
The miniature files (top) and pearl catcher (second left) are 
very useful. 
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for drilling holes for mounting bolts, and 
you need a good selection of these smaller 
sizes. A centre punch and a small hammer 
(or an automatic centre punch) are needed 
to make small indentations for the drill 
bits, so that they do not drift, and holes can 
be positioned accurately. 

Some components require quite large 
cutouts, and possibly mounting holes that 
are not circular. There are some very 
expensive gadgets for handling this type of 
thing, but there is a low cost solution in the 
form of miniature files. In particular, a 
miniature round file can be used to make 
virtually any large panel cutout. It may not 
be especially quick, but it will do the job 
and costs very little. 

A hacksaw is needed for, amongst other 
things, trimming the spindles of controls to 
the right length. When doing this, fit the 
spindle into a vice. Do NOT fit the body of 
the component in the vice. Apart from the 
fact this will leave the spindle free to rotate, 
making it difficult to work on, the pressure 
from the vice could damage the compon- 
ment. 

Screwdrivers are needed for tightening 
mounting bolts for boards, adjusting preset 
resistors, tightening the grub-screws in 
control knobs, and dozens of other tasks. 
For many of these you will need very small 
types. As electrical screwdrivers are not 
very expensive it will not break the bank if 
you obtain several, covering a good range 
of sizes in both flat blade and cross-point 
varieties. An adjustable spanner is useful 
for fitting the mounting nuts to controls 
and sockets, or a pair of pliers can be used 
to perform this task. 


Pearls of Wisdom 

These tools will cover most require- 
ments, and many of them, are the type of 
thing that will be present in the tool boxes 
of most households anyway. There are 
plenty of other tools that will prove useful 
but are less than essential. 

Chassis punches are useful for making 
large holes, or a reamer can be used to 
enlarge a smaller hole to the required size. 
A pearl catcher is a device that can be used 
to hold screws while they are manoeuvred 
into awkward positions, or to retrieve 
screws, nuts, etc. that have fallen into an 
inaccessible part of a project. 

Articles on project construction often list 
tweezers as an essential tool. In my experi- 


ence they are virtually useless in the pre- 
sent context, and a pearl catcher is vastly 
more useful. 

Other tools likely to prove useful include 
box spanners, a modelling knife, and a 
hand nibbler. The latter is a very useful tool 
for making large and irregular shaped cut- 
outs in panels. It literally nibbles away bits 
of the panel, and probably represents the 
quickest means of making large holes in a 
panel. 

You will find that many component 
catalogues include a high power magnifier 
in the tools section. These are very useful 
when checking printed circuit boards for 
short circuits due to slivers of copper from 
incomplete track breaks and minute solder 
blobs and splashes. These are often very 
difficult to see with the naked eye even if 
you have very good eyesight. 

Last but by no means least, it is advisable 
to obtain a desoldering tool sooner rather 
than later. There are various types availa- 
ble, but the spring-loaded suction type 
probably represents the cheapest type that 
will work really well. 

Desoldering something like a resistor is 
not difficult even without the aid of a desol- 
dering tool. Simply apply the soldering iron 
to one joint, pull the leadout wire free, and 
then repeat the process with the second 
lead. 

This process is not practical with most 
multi-lead components, such as d.i.1. integ- 
rated circuits. You have to remove the sol- 
der from each pin in turn and then pull all 
the pins clear of the board simultaneously. 
Removing all the solder from a joint is very 
difficult without the aid of proper desolder- 
ing equipment. 

Remember that there is no need to go 
out and buy lots of tools before getting 
started. This is probably not a very good 
way of tackling things. It is probably better 
to get a few basic tools initially, and then 
buy more equipment as the need arises. 


Code Breaking 

As your first project you should choose 
one that is accompanied by explicit con- 
struction diagrams and instructions (which 
means any Everyday Electronics project). 
This will have wiring diagrams, etc. that 
should leave little room for doubt about 
where each component fits, and which 
points need to be wired together. Probably 
the areas which are most likely to cause” 
confusion are components marking and. 





A full size hand drill plus a set of drills will cover most of 
your hole cutting requirements. Power drills can be dif- 


ficult to use with thin and soft case materials. 
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COLOUR 


Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Grey 
White 
Gold 
Silver 
None 


If) TL WONDUaAWNHO Ww 


Fig. 2. Details of the standard four band resistor 


colour coding 


components that are available in more than 
one style. 

Taking the component markings first, 
the two main causes of problems are resis- 
tor colour codes and the rather cryptic 
markings on some capacitors. These days 
virtually all resistors use a four colour code 
of the type detailed in Fig. 2. The first two 
bands (which are the two bands nearest to 
one end of the component’s body) indicate 
the first two digits of the value. As an 
example, red and violet respectively repre- 
sent 2 and 7 when they appear in the first 
two bands, giving 27 as the start of the 
value. 

The third band is the multiplier, and you 
simply multiply the first two digits by the 
figure represented by this band. As an 
example, suppose the colour of this band is 
orange. This represents a multiplier value 
of 1000, and multiplying the first two digits 
of 27 by this gives a final value of 27000 
ohms. 

Another way of looking at it is to take the 
number represented by the multiplier band 
if it was in the first two bands (e.g. 3 in the 
case of orange), and then add this many 
zeros to the first two digits. Adding three 
zeros to 27 again gives an answer of 27000 
ohms. 

The fourth band is the tolerance mark- 
ing. The actual value of a component will 
always differ slightly from its marked 
value, and the tolerance figure is simply the 
ifmaximum percentage error. A gold band 
‘for the tolerance for instance, indicates 
that the actual value is within 5 per cent of 
the marked value. The only point to watch 
here is that the tolerance rating of the resis- 
tors you use is at least as good as that 
specified in the components list (e.g. you 
can use one per cent components in place 
of five per cent types, but not the other way 
round). 

A few resistors have a fifth marking, and 
there are two types of five band marking. 
Current components only seem to use the 
type which is effectively the normal four 
band coding plus a fifth band which indi- 
cates the component’s temperature coeffi- 
cient (which is not something you will nor- 
mally need to bother about). 

Resistor values are often expressed in 
kilohms (k) and megohms (M). These are 
simply a thousand ohms and a million ohms 
respectively. Thus the value of 27000 ohms 
in our earlier example would normally be 
expressed as 27k. 


Capacitors 

Capacitor values can look a little odd due 
to the practice of using the letter that shows 
the units in use to also indicate the position 
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X1000000 


X0.1 
X0.001 





of the decimal point. For example, a 2.2 
nanofarad capacitor could be marked 2n2. 

Capacitor values can be marked in 
picofarads (p), nanofarads (n), or mic- 
rofarads (w). A nanofarad is equal to one 
thousand picofarads, and a microfarad 
equals one thousand nanofarads. Thus a 
2.2 nanofarad capacitor could also be 
marked 2200p or 0.0022. 

A confusing method of marking used on 
some capacitors, and on ceramic types in 
particular, is the type which is reminiscent 
of resistor colour coding. The first two 
digits are simply the first two digits of the 
value. The third figure is the multiplier, 
and is the number of zeros to be added to 
the first two digits. The value is in 
picofarads. Going back to our example of a 
2.2n component, with this method of cod- 
ing it would be marked“222” (22 + 00 = 
2200pF = 2.2nF). 

Different styles of component giving 
problems is most likely to occur with soc- 
kets, where it is not uncommon for there to 
be several variations on a basic type. Most 
sizes of jack socket are available as open 
and insulated types for example. 

This type of problem does not take the 
experienced constructor long to sort out 
with the aid of a test meter, but for the 
beginner prevention is better than cure. 
Study the article and the component 
catalogues closely, and try to ensure that 
the components you obtain are as much 
like those used in the prototype as possible. 


Final Points 

If you have learned to solder proficiently 
and you have the necessary tools, putting a 
simple project together is not too difficult. 
Remember that while some components 


Desoldering tool. 


pliers 


Side cutters. 


A miniature vice 
can be very use- 
ful for holding 
small items. 





such as resistors can be fitted either way 
round, some components must be fitted the 
right way round. It is mainly semiconduc- 
tors (diodes, transistors, and integrated cir- 
cuits) that fall into this second category. 

Do not be in a hurry to fit all the compo- 
nents, and study the diagrams carefully. 
They should make it perfectly clear which 
way round each component should fit, if 
the polarity is important. 

Fit integrated circuits in holders. If one 
should be fitted the wrong way round, it is 
then an easy matter to remove it and refit 
the device the right way round. 

Prior to final wiring and powering-up, it 
is most important to check the finished cir- 
cuit board very carefully for short circuits 
due to solder blobs or splashes, preferably 
using a magnifier. Also look very closely at 
the soldered joints. 

If any solder joint looks to be a bit dubi- 
ous, clean away the solder, clean the end of 
the leadout wire, and try again. By far the 
most common cause of newly constructed 
projects failing to work is a probelm with 
either a bad joint os an accidental short cir- 
cuit on the component panel. 

Above all else, read the article through 
thoroughly a couple of times before you 
start work on the project. It is by no means 
unknown for readers to write in requesting 
information that was supplied in the article 
in question. 

If you have buying problems, refer to the 
components list to see if it gives sources of 
supply for any unusual components. In the 
case of Everyday Electronics projects, refer 
also to the “Shop Talk” feature which 
should sort out most buying difficulties. 

Buy a set of components and give it a try 
— its a great hobby. O 


Two types of wire 
<The 


strippers. 





Everyday Electronics, February 1990 


Constructional Project 


EE WEATHER 
STATION crc onc 


MIKE FEATHER 











With the effects of the environment becoming 
more important each year, why not add some 
high-tech to your weather forecasting. 


Geography department for the de- 
velopment of some form of electro- 
nic anemometer, the author began to 
investigate what other meteorological 
“quantities” might be measured using 
electronic techniques. 
The electronic Weather Station 
described is the culmination of the work of 
these investigations. 


SYSTEM OVERVIEW 


From the outset, it was decided that the 
following quantities should be measured: 


PP ceczren a request from a school 


Wind Speed Humidity 
Wind Direction Rainfall 
Temperature Sunlight 


An obvious omission from this list is 
atmospheric pressure. This can be 
measured relatively easily using one of the 
various forms of pressure transducer 
currently available, this will be covered ina 
separate article later. 

The remaining quantities have been 
investigated and operational systems for 
the measurement of the first four are 
outlined below, with a full description of 
the construction of the weather station 
forming the remainder of this article. 
Systems for measuring the remaining 
quantities will be described in a future 
article. 


Wind Speed 

The Wind Speed or Electronic Anemo- 
meter uses a conventional three cup rotat- 
ing arm arrangement. Speed sensing of 
the rotating shaft can be achieved by a 
variety of techniques, but for economy 
and simplicity of construction, it was 
decided to employ a disc with peripheral 
holes rotating in the gap of a slotted opto 
switch. An outline block diagram for the 
Electronic Anemometer is shown in 
Fig. 1. 


Wind Direction 

As with a conventional wind vane, this 
sensor uses a lightweight pointer which is 
free to rotate and line up with the wind 
direction. In this case, the electronic 
sensing has to detect not the speed, but 
the angular position of the shaft and vane. 
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Once again, opto electronic sensing is 
employed, but this time a coded disc is 
used which, together with four opto sen- 
sors, develops an excess 3-bit Gray code 
representing the vane position. An expla- 
nation of this code and the reason for its 
use is given in the detailed description of 
the wind vane section of the weather 
station. An outline block diagram of the 
Wind Direction Indicator is shown in 
Fig. 2. 

In both the wind speed and direction 
sensors, the freedom of movement of the 
shaft is important and a simple low friction 
bearing system is described in the detailed 
construction notes. 


WIND VANE HEAD] 


LM2917 


iummanceme 















LM 3914 
BARGRAPH MODULE 


Temperature/Humidity 

There are several different forms of 
temperature sensor available and the 
choice of which technique to employ 
depends upon cost, accuracy, resolution 
and ease of use. 

The best compromise seemed to be to 
use the relatively new LM35 semiconduc- 
tor temperature sensors manufactured by 
National Semiconductors. These devices, 
coupled with simple circuitry, can be 
made to develop 10mV/degC over a wide 
range of temperatures and an important 
advantage (compared with earlier semi- 
conductor sensors) is the fact that at 0°C, 
the sensor output is zero — thus obviating 


Fig. 2. Block diagram for the Wind Direction unit using a coded disc. 
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7 a : the need for providing a large voltage to 
8. : : — oe offset the usual 273mV at 0°C. 
 LTEMP/HUMIDITY HEAD} a ee A second temperature sensor is em- 
—O- RE, emma ccmaneca: — : ployed for humidity measurements and 

the system resembles a conventional wet 
and dry bulb hygrometer. The humidity is 
derived from the depression of the “wet 
bulb” sensor. 

The general arrangement of the 
Temperature/Humidity sensing sections of 
the Weather Station is shown in Fig. 3. 





aL ae 

— Station Displays 

The Weather Station Display unit pro- 
vides for instantaneous “readout” of all 
SS ee oe the various parameters just outlined and it 
fae 8 — includes displays, power supplies and any 
block diagram of the internal circuitry 
used is shown in Fig. 4 whilst a possible 


panel layout is given in Fig. 5. 





ANEMOMETER CIRCUITRY 


POWER 
SUPPLY 


TEMPERATURE CIRCUITRY 


ye CIRCUITRY 





The three sensor heads plugged into the rear of the display unit. 


Fig. 4. Overall block diagram for the EE Weather 


j . tation displays. 
Fig. 5. Suggested weather station front panel display layout. Station display 





POWER SUPPLY 


The system power supply circuit dia- 
gram for the Weather Station is shown in 
Fig. 6. This is a conventional bridge 
rectifier circuit and provides an unregula- 
ted dual rail supply at approximately + 
20V. 

The +5¥V output is obtained from the 
voltage regulator IC1. Some smoothing of 
the two 20V supplies is accomplished by 
electrolytic capacitors C1 and C2. 

The printed circuit board component 
layout and full size copper foil master 
pattern for the Power Supply is shown in 
Fig. 7. This board is available through the 
EE PCB Service, code EE675. 

The only points to watch out for are that 
the two capacitors and the voltage reg- 
ulator IC1 are inserted on the board 
correctly. 


ANEMOMETER 


The full circuit diagram for the Anemo- 
meter section is shown in Fig. 8. The 
circuit is divided into three sections and 
consists of the remote head or sensor; 
pulse shaping and frequency to voltage 
converter; and bargraph display. 

The phototransistor of the slotted opto- 
switch X1 develops crude pulses, the 
frequency of which is proportional to the 
shaft speed (see Fig. 1.) and hence the 
“wind speed”. The pulses are transferred, 
via SK1/PL1 — PL2/SK2 and cable, to the 
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COMPONENTS 


POWER SUPPLY 


Capacitors 
C1, C2 1000, axial elec. 25V 


Semiconductors 
D1-D4 W071 50V 1A bridge rec 
IC1 78L05 +5V 100mA 
voltage regulator 


Miscellaneous 
T1 20VA mains 

transformer, 
15V-0V-15V sec. 

; : Printed circuit board, available 

Fig. 6. Circuit diagram for the dual power supply for the EE Weather Station. from the EE PCB Service, code EE 

675; FS1, FS2 1A fast blow fuse (2 

off); pcb mounting fuse holders (2 

off); connecting wire; solder etc. 


AN) o) ce) @mriey) 

guidance only £ 10 
display unit where they are applied to the 
input of one section of a 74LS14 HEX 
Schmitt inverter, IC1. This produces 
“clean” rectangular TTL level pulses at its 
output which is passed to the frequency to 
voltage converter IC2. A 78L05 voltage 
regulator IC4 provides the +5V supply to 
the slotted opto-switch and IC1. 

The LM2917 frequency to voltage con- 
verter IC2 provides an output voltage 
which is proportional to the frequency of 
the input pulses and hence to the speed of 
the Anemometer head. The input to IC2 
must swing above and below OV in order 
that the converter can function correctly. 
This is achieved by the resistor capacitor 
network C2/R3 which produces an output 
consisting of positive and negative going 
spikes of a frequency equal to that of the 
input pulses. 

The relationship between the input fre- 
quency and the size of the output voltage 
produced by IC2 depends upon capacitor 
C3 and preset VR1, the latter being made 
variable in order to provide a calibration 
facility. A 100k preset is used here in 
order to achieve an output voltage range 
of OV to 5V over the full range of the 
Anemometer “vanes” speed. Capacitor 
C4 provides a measure of smoothing of 
the output voltage by reducing any ripple : 
present in it. ! 

We now have a d.c. voltage, the magni- 
Fig. 7. Printed circuit board component layout for the system power tude of which is proportional to the speed 
supply. This board is available from the EE PCB Service. of the anemometer head and all that 
remains is to measure this. A conventional 





Fig. 8. Complete circuit diagram for the Anemometer. The numbers around the outer outline of IC3 are for the single 
printed circuit board Module. 


IC2 
LM 2917 


R6 ge Be 
390 


BARGRAPH MODULE OR — 


{ 


ANEMOMETER HEAD jo PULSE SHAPING + F/ V BOARD 
i 
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ANEMOMIETIER (WIND SPIED) 





POWER 
SUPPLY 


== , OUT COM 


Fig. 9. Printed circuit board component layout and full size copper foil master pattern (below). 
Connections for the opto-switch X1 and regulators IC4/IC5 are shown below right. 


INPUT - 
“COMMON - 
ourPut ~ | 





12V 





Fig. 10a. Anemometer circuit diagram using the LM3914 
~@ | GND i.c. and individual l.e.d.s. 


Fig. 10b. Printed circuit board component 
layout for bargraph display using the 
LM3914 i.c. and not the module. 
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The boss supporting the arms was cut 
from lin. wooden dowel and drilled to 
accommodate the arms themselves (%in 
dowel) and the shaft. The tops from used 
aerosols provided the “wind” cups and 
these were fixed to the arms with small 
wood screws. . 

The disc was cut from glass fibre printed 
circuit board and the positions of the 48 
holes were marked using dividers. Next 
2mm holes were then carefully drilled at 
these positions. The disc is fixed to the 
shaft using Araldite. 

The gap of the slotted opto-switch X1 is 
quite narrow and some provision for 
adjusting its position relative to the disc 
should be made. A 5-pin DIN socket was: 
used for connections to the Anemometer 
head unit. 


G-— Boss 


AY 
LA WATER TRAP 
(SEE TEXT). 









ABS. BOX 













BEARING 


d.c. voltmeter (0V-5V) could be used but 
in view of the fact that wind speeds are 
normally determined only approximately, 
it was decided to employ an LM3914 
ten-segment l.e.d. bar display for this 
quantity. 

The LM3914 bargraph displays are 
available in two forms, either as an 18-pin 
d.i.l. chip requiring separate l.e.d.s. or as 
a complete module including both the 
driver i.c. and the display l.e.d.s. The 
prototype employs the latter (IC3), 
although there is no reason at all why the 
separate chip and l.e.d. alternative should 
not be used. A suitable printed circuit 
board design for this arrangement is given 
in Fig. 10. 

The LM3914 i.c. and module contain a 
resistor divider network consisting of ten 
precision resistors. A 1.25V_ reference 
voltage (developed internally) can be con- 
nected across the string and, in this case, 
each 125mV increase in the input voltage 
will switch on another of the l.e.d.s. 

The resistor string voltage can be 
changed in order to alter the range of the 
device and resistors R6, R7 achieve this. 
The values used result in the tenth l.e.d. 
being turned on by an input voltage of 5V. 
Resistor R6 also determines the display 
brightness and the selected value gives a 
l.e.d. current of approximately 20mA. 

It should be noted that the display can 
be used in either dot or bar mode. With 
several l.e.d.s. switched on, the bar mode 
of operation draws a considerable current 
and it was decided to employ the dot 
mode in order to avoid this. Pin 10 of the 
module (pin 9 of i.c.) determines the 
mode selection and it should be left 
unconnected for a dot display; connecting 
it to +V will turn on the bar mode. 

The LM2917 and LM3914, IC2 and 
IC3, are operated on a +12V supply and 
ICS, a 78L12 voltage regulator, provides 
this from the main unregulated 20V power 
supply line. 
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(SEE TEXT) 


SLOTTED OPTO 
SWITCH X14” 





CONSTRUCTION — 
ANEMOMETER 


The printed circuit board component 
layout and full size copper foil master 


pattern for the Anemometer section is 


shown in Fig. 9. This board is available 
from the EE PCB Service, code EE670. 

In the prototype, this board was 
mounted on the back of the display 
module (IC3) using short 6BA spacers. 
The whole assembly was then mounted on 
the front panel of the Weather Station 
display with the row of l.e.d.s. positioned 
in a rectangular cutout, see Fig. 5. and 
photographs. 

Connections to the remote Anemo- 
meter head unit are made via a 5-pin DIN 
socket and plug on the rear panel of the 
unit. Only three wires are needed in fact 
(OV, +5V and the pulsed signal) and 
lightweight 3-core mains cable can be used 
here. 

The mechanical details of the Anemo- 
meter head are given in Fig. 11. The 
construction of the head should not pre- 
sent any significant problems, but as sta- 
ted previously, it is important that the 
shaft/disc/arms assembly should rotate 
freely. 

The lower end of the shaft rests on a 
4mm ball bearing resting at the bottom of 
a drilling in a short length of nylon rod. 
Perspex or other plastics materials would 
provide suitable alternatives. 

The upper “bearing” is merely a care- 
fully drilled hole in the top of the ABS 
box. The shaft used in the prototype was a 
length of 4mm silver steel rod, but a piece 
of Mecanno spindle or even a length of 
3mm welding rod would no doubt suffice. 

The water trap was fabricated from a 
cheap plastic push-on knob. The cap is 
drilled large enough to clear the shaft and 
then glued to the top of the box. Whilst 
the body of the knob is also drilled 
through and fixed to the shaft with Aral- 
dite. 


COMPONENTS 


ANEMOMETER HEAD 


Resistors 
R1 470 
R2 15k 
All 0.25W 5% carbon film 


Miscellaneous 

X11 Slotted opto switch 

SK1/PL1_ 5-pin 180° DIN socket 

and plug 

Fibreglass “interrupt” disc, see 
text; push-on control knob for 
water trap; case; materials for 
bearing, shaft, arms and wind cups 
—see text; 4mm ball bearing; con- 
necting wire; solder etc. 


ANEMOMETER DISPLAY 


Resistors 
10k 


470 
100k fel 
ti see page 131 


All 0.25W 5% carbon film 





Capacitors 
C1, CS 
C2, C4 


100n polyester (2 off) 
1p radial elec. 16V 

(2 off) 

C3 47n polyester 


Potentiometer 
VR1 100k skeleton horiz. 
preset, lin 


Semiconductors 
IC1 74LS14 HEX Schmitt 
trigger inverter 
IC2 LM2917 frequency to 
voltage converter 
*1C3 LM3914 i.c. or module 
(see text) 
IC4 78L05 +5V 100mA 
voltage regulator 
IC5 78L12 +12V 100mA 
voltage regulator 
* Ten 5mm l.e.d.s required if i.c. 
used . 


Miscellaneous 

SK2/PL2 5-pin 180° DIN socket 

and plug 

Printed circuit board, available 
from the EE PCB Service, code 
EE669/70; 8-pin d.i.I. socket; 14-pin 
d.i.l. socket; 18-pin d.i.l. socket; 
connecting wire; solder etc. 


£24 
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Fig. 12. Complete circuit diagram for the two sections of the Wind 
Direction Indicator. The connection details for the diodes and photo- 
transistors are shown below. 


WIND DIRECTION VANE 


Resistors 
R1-R4 330 (4 off) 
R5-R8 15k (4 off) 
PHOTOTRANSISTOR All 0.25W 5% carbon film 
{BASE NO CONNECTION) 
Semiconductors 
D1-D4 OP160 3mm infra red 
l.e.d. (4 off) 
TR1-TR4 OP500 3mm photo- 
transistor (4 off) 
IC1 74LS14 HEX Schmitt 
trigger inverter 


Miscellaneous 

SK3/PL3  7-pin 270° DIN socket 

and plug 

Printed circuit board, available 
from the EE PCB Service, code 
EE674; case for vane head; 14-pin 
d.i.l. socket; strips 5mm Perspex 
(see text); coded disc (see text); 
mounting bracket for sensor strips; 
materials for vane “pointer”, see 
text; connecting wire; solder etc. 


WIND DIRECTION DISPLAY 
Resistors 

R9 150 
0.25W 5% carbon film 


COUNTERBALANCE SCREW 





WATER TRAP 
{SEE TEXT } 







UT 12/2 

Lalonde | 

“1=. 
YW 





see 
C1 100n polyester page 131 


Capacitor 






wis 
ZAUA AW 





Semiconductors 
IC2 7444 Excess 3-bit Gray 
to decimal decoder 
IC3 7805 +5V 100mA 
voltage regulator 
D5-D12 5mm red l.e.d. (8 off) 





Miscellaneous 

SK4/PL4 7-pin 270° DIN socket 
Fig. 16. Full size coded disc. and plug 

Printed circuit board, available 
from the EE PCB Service, code 
EE673; 16-pin d.i.l. socket; |.e.d. 
clips (8 off); connecting wire; 
solder etc. 


LOWER BEARING || 
(SEE TEXT) 


Fig. 15. Mechanical details for the Wind Direction vane head. The Approx. cost a P= 4 O 
sensor bracket holding D1-D4 and TR1-TR4 should be adjustable for Guidance only 
aligning with the coded disc. 





112 Everyday Electronics, February 1990 


CM GND TRie-TRke 


TRic=TRiCc 


| 01k =Dik 
@M GND 


LED'S (D1a — Di,a) 


A@ 2© c@ 0® 





Fig. 13. Printed circuit board component layout and full size master 
pattern for the wind vane head. 





D5a-Di2a 


LED'S 
D5k-D12k 


i 


Fig. 14. Component layout and full size master pattern for the wind 
direction display board. | 
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WIND DIRECTION 
INDICATOR 


As mentioned previously, the Wind 
Direction Indicator employs optical sens- 
ing of the wind vane position. The shaft of 
the vane carries a four band coded disc 
which rotates between four corresponding 
opto-sensors. 

An excess 3-bit Gray code, rather than 
the natural binary code is used. In this, 
only one digit at a time changes as the disc 
rotates from one position to the next and 
such an arrangement is less likely to 
introduce errors than the binary code, in 
which two or more digits can change 
simultaneously. The system used provides 
an indication of wind direction to within a 
45° arc. 

The full circuit diagram for the Wind 
Direction Indicator section of the Weath- 
er Station is shown in Fig. 12. The circuit 
is split into two stages; wind vane head 
and direction “compass” or display. 

Taking the Vane Head first, diodes D1 
to D4 are the infra red l.e.d.s., which are 
sited one side of the code disc, whilst TR1 
to TR4 are the associated phototransistors 
sited the other side of the disc. The opto- 
switching outputs from the transistors are 
fed to four sections of IC1, a 74LS14 HEX 
Schmitt inverter. The inverters are used to 
develop the required TTL level outputs. 
for transferring to the display decoder 
IC2. The signals are transferred via 7-pin 
DIN sockets and plugs (SK3/PL3 — PL4/ 
SK4) and a six-core cable, which also 
carries the 5V d.c. supply, to the vane 
head. 

In the display unit, IC2 is responsible 
for decoding the Gray code into one of the 
eight possible directions. The 7444 Gray 
to decimal decoder IC2 is used to turn on 
the appropriate “direction” l.e.d. (D5- 
D12) according to input code. A 7805 
voltage regulator IC3 provides the +5V 
supply for both the display and head units. 


CONSTRUCTION — 
WIND DIRECTION 
INDICATOR 


The printed circuit board component 
layouts and full size copper foil master 
patterns for the Wind Direction Indicator 
section are shown in Fig.’13. and Fig. 14. 
These boards are available from the EE 
PCB Service, codes EE674 and EE673. | 

The mechanical arrangement of the disc 
and opto-sensors is shown in Fig. 15 whilst 
a full size diagram of the disc and its code 
is given in Fig. 16. Each sensor consists of 
an infra red l.e.d. and phototransistor 
combination, mounted in 3mm holes dril- 
led in small strips of 5mm Perspex. Care 
should be taken with the construction of 
this assembly in order to ensure correct 
alignment of each l.e.d. with code bands 
and the associated phototransistor. 

The disc itself is cut from 3mm clear 
Perspex and the sectors are then marked 
out using dividers. The appropriate sec- 
tors are then blacked out using good 
quality black paint. 

The construction of the remainder of 
the wind vane head is similar to that of the 
Anemometer and Fig. 15 should be con- 
sulted. Once again, some provision should 
be made for adjusting the position of the 
sensor array relative to the disc. 


Next Month: Circuit and construc- 
tion details for the Temperature/ 
Humidity unit, plus testing and calib- 
ration of the system. 
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by Mike Tooley Ba 


Is month, On Spec will be of partic- 
ular interest to those of you involved 
with radio applications. This is an unusual 
topic for On Spec but, judging from recent 
correspondence, it is nevertheless one 
which appears to attract a great deal of 
interest. Before we begin, it is perhaps 
worth mentioning that On Spec celebrates 
its fifth birthday this month. 


Sixty, not out! 

When On Spec together with its sister 
column, BBC Micro, first appeared in 
Everday Electronics it was the result of a 
great deal of discussion between the 
authors concerned (David Whitfield and 
myself) and the Editor (Mike Kenward) 
aided and abetted by the (then) Assistant 
Editor (David Shortland). 

At the time (Autumn 1984) we felt that 
we were breaking new ground for an 
electronics magazine. We did not want to 
follow the plethora of computer maga- 
zines devoted to games and software 
reviews but, at the same time, we were 
conscious that very few of the computer 
magazines dealt properly (if at all) with 
the control and instrumentation side of 
computing. We all agreed that many 
electronics projects could benefit (quite 
literally!) from a “computer input” and 
that the Spectrum and BBC Micro- 
computers would be the systems that most 
readers would have access to. 

It is very gratifying to find that this 
situation still persists to the present day 
and that both the “Beeb” and “Speccy” 
are still going strong in one form or 
another. The BBC Microcomputer was 
followed by the BBC Master (and by 
several other machines offering levels of 
compatability with “BBC BASIC”) whilst 
the Spectrum line continued with the 
Spectrum Plus, 128K, Plus Two and Plus 
Three machines. Amstrad have under- 
written the future of the Spectrum, not 
“killed it off’ as some hinted when 
Amstrad took over this part of the Sinclair 
operation. Now, eight years on, the MGT 
SAM Coupe has arrived to carry on the 
line into the 1990s. 

The writer of technical articles generally 
receives very little feedback from readers. 
Surprisingly, this has not been the case 
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with On Spec as the column has produced 
several thousand letters from readers dur- 
ing the past five years. Without doubt, this 
has been the most pleasing part of the 
whole operation. Indeed, without your 
input the series would not have been 
worthwhile! 


Weather Picture Reception 


Steven Knight writes from Birmingham 
with some very useful information 
concerning weather picture reception. 
Apparently, it is possible to receive 
weather pictures which are broadcast in 
FAX (using single sideband) on the short 
wave bands. Steven writes: 

“In the November issue of On Spec there 
was a plea from P. J. Taljaard regarding 
weather picture receivers. A short program 
is available for the Dragon 64 which will 
decode Weather FAX pictures sent out on 
the short wave band into 9 screens (256 X 
192) for printing and viewing. 

“From reading various articles, it seems 
that the FAX is sent out as 2300Hz for 
white and 1500Hz for black. All that is 
necessary (on the Dragon) is to connect the 
signal to the earphone input and check the 
relevant bit in memory flipping up and 
down in order to determine the frequency. 
Some good machine code programmer 
should be able to write such a program — 
even with only a mere Z80 in use!” 

Steven has provided some further 
details of the program in question (known 
as WEFAX). The program (for the 
Dragon 64) is available, complete with 
printer dump routines and manual, from 
Chris Rouse, 18 Gregson Close, 
Bridgmary, Gosport, Hants. It is impor- 
tant to state the DOS version and printer 
dump required when ordering. The 
modest price of £5 includes postage and 
packing. 

Several stations around the world trans- 
mit FAX weather pictures. The picture 
rate is normally 120 lines per minute and, 
in the UK, signals from Bracknell (on 
3.29MHz and 4.78MHz) are likely to be 
the most reliable. It should be noted that 
these pictures are presented in normal 
meteorological format and are not “satel- 
lite pictures”. 

Hopefully, Steven will not “get shot for 
being a traitor to the' Dragon” for this gem 
of information which, I am sure, will be of 
interest to a number of our readers. In any 
event, I now expect to be overwhelmed 
with letters of protest concerning the 
superiority of the Z80 over the 6809 (or 
should it be the other way round?). 


Morse Code 

Dr Brian Brown has very kindly sent me 
details of several articles on morse decod- 
ing and radio teletype (RTTY). The June 
1986 issue of Radio and Electronics World 
carried an excellent article on morse 
decoding which describes two distinct 
methods of tackling this particular prob- 
lem. 

The first method involves applying the 
audio frequency morse code signal to the 
Spectrum’s “ear” connector and then 
using a software routine to perform the 
decoding. A_ representative software 
routine is included and this makes use of 
the Spectrum ROM routine present at 
decimal address 5633. Unfortunately, the 
software routine is presented in hexa- 
decimal format. The program occupies 
311 bytes so it should not take too long to 
enter (as hex), then disassemble in order 
to find out exactly how it operates! 


The second (and somewhat superior) 
method makes use of a phase locked loop 
tone decoder based on the XR2211. This 
circuit requires interfacing to the Spec- 
trum bus and a simple one-bit interface 
circuit is also provided. Alternatively, a 
parallel interface (along the lines of those 
previously described in this column could 
be employed. A software routine (again 
presented in hex.) is included for use with 
the interface. 

A reader from Kent, W. H. Hammond, 
has also spotted the Radio and Electronics 
World article and enclosed some listings 
(complete with a BASIC loader) based on 
the easier method — though he does not 
indicate whether the program was success- 
ful! 

Paul Webster writes from Liverpool 
with his experience of attempting to solve 
the same problem, Paul writes: 

“I was most interested to read about 
Derek Dillon’s problems attempting to 
decode CW via the EAR socket of his 
Spectrum. I have tried the same approach 
with little success. 

The answer is to use a CW (audio) filter 
followed by a phase locked loop detector 
which produces two distinct logic signals 
g. logic 1 for 800Hz, logic 0 for anything 
else). 

Newnes Short Wave Listening Hand- 
book, by Joe Pritchard GIUQW, gives 
details of such a circuit and a BASIC listing 
of a CW decoding program for the BBC 
Micro. Technical Software of Caernarfon 
produce a program for the Spectrum that 
will decode RTTY, CW, SSTV and 
AMTOR. They also producec a “software 
only” version that is driven by the EAR 
socket”. 

Paul is a sefl-confessed believer in 
“homebrew solutions” and doubtless is 
now making progress with his own phase- 
locked loop detector. 


RFI 


The most unfortunate bugbear of using 
a computer in conjunction with a radio 
receiver is the unpleasant level of radio 
frequency interference (RFI) which it 
generates. By virtue of the fast rise and 
fall times of digital signals coupled with 
the high frequency clocks used by micro- 
processors, most computers generate a 
very significant level of noise which occu- 
pies a spectrum stretching from a few tens 
of kilohertz to well over 100MHz. 

The Spectrum is no better than any 
other machine in this respect and can 
effectively wipe out reception on a nearby 
receiver. Since most of the fun in radio is 
associated with signals of relatively small 
amplitude (100uV, or less) the level of 
noise radiation from a computer can be 
crucial in determining which signals are 
heard and which are not! 

Unfortunately, there is no simple solu- 
tion to this particular problem (short of 
stopping the microcomputer’s_ clock!). 
There are, however, a few points worth 
checking which, collectively, can help to 
reduce RFI to such a level that it can at 
least be bearable. The following checklist 
is presented for the benefit of readers who 
may be confounded by this particular 
nightmare: 


1. The receiving aerial should be placed 
as far away as possible from the com- 
puter and monitor/TV receiver. The 
aerial should, if at all possible, be 
properly constructed (e.g. a dipole) 
and situated where it will produce 
maximum signal levels. 
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EDITORIAL NOTE 
The Shortwave Listening Handbook is available from our Direct Book 
Service — order code NE16, price £12.95 plus postage — see the Direct 
Book Service pages for ordering information. 
We published a Morse Decoder project, which produced a 4 Bit Binary 


output, in our January 1987 issue (we have sold out of back numbers but 
photostats are available for £1.50 including p&p — see the Editorial page 
for ordering details). This unit was designed for BBC Micro and Commod- 
ore computers and the software given is for those types only. 

Readers may also be interested in the Morse Tutor that we will publish in 


two or three months time. 


2. The receiving aerial should be con- 
nected to the receiver using the correct 
type of feeder. If the aerial is balanced 
(i.e. a dipole), ribbon cable may be 
used. If the aerial is unbalanced (and 
no unbalanced-to-balanced __ trans- 
former is incorporated) the feeder 
should be coaxial and the outer screen 
should be earthed. 

3. Where a telescopic or ferrite rod aerial 
has to be used, it should be orientated 
in the direction that minimises recep- 
tion of noise from the computer and 
maximises the signal. Most ferrite rod 
aerials exhibit a very sharp null in their 
directional response and this can be 
useful in rejecting noise radiated from 
the computer (but not that which is 
radiated by the house mains wiring!). 

4. Computer leads should, if at all possi- 
ble, be screened. This rule should 
apply to printer cables and RS-232 
signal leads. Power leads should be 
kept short or coiled tightly to prevent 
radiation. 





5. A mains filter (e.g. 13A plug-type) can 
be fitted to the computer power supply 
in order to prevent radiation of noise 
from the mains wiring. Such filters are 
commonly also fitted with transient 
supressors which can also help prevent 
mains spikes entering and damaging 
the computer. 


6. Attention should also be focussed on 
earthing since currents flowing in 
ground connections or screens can 
result in an increased noise level. It is 
worth experimenting with earthing at 
various points (note that one should 
never attempt to make an earth con- 
nection to a TV receiver which may 
potentially have a “live” chassis). 


7. Finally, it may be worth partially 


screening the equipment using tin-foil, 
tin-plate, or aluminium (which should 
be connected to earth). An internally 
lined open-top wooden enclosure can 
be constructed to accommodate the 
Spectrum keyboard unit, leaving access 


%& HAVE YOU BEEN PUTTING OFF BUYING PCB CAD SOFTWARE? 


% ARE YOU STILL USING TAPES AND A LIGHT BOX? 
% HAVE YOU ACCESS TO AN IBM PC/XT/AT OR CLONE INCL. AMSTRAD 


1640 & 1512? 


% WOULD YOU LIKE TO BE ABLE TO PRODUCE PCB LAYOUTS UP TO 17” 


SQUARE? 


%& WITH UP TO 8 TRACK LAYERS AND 2 SILK SCREEN LAYERS? 


* PLUS DRILL TEMPLATE AND SOLDER RESIST? 


* WITH vate 8 DIFFERENT TRACK WIDTHS ANYWHERE IN THE RANGE 


.002 to 


* WITH UP TO 16 DIFFERENT PAD SIZES FROM THE SAME RANGE? 
*& WITH PAD SHAPES INCLUDING ROUND, OVAL, SQUARE, WITH OR 
WITHOUT HOLE, AND EDGE CONNECTOR FINGERS? 


| sae | 

‘DESIGN 

AWARD 
1989 : 


% WITH UP TO 1500 IC’s PER BOARD, FROM UP TO 100 DIFFERENT 


OUTLINES? 


%& WITH AUTO REPEAT ON TRACKS OR OTHER FEATURES-—IDEAL FOR 


MEMORY PLANES? 


* THAT CAN BE USED FOR SURFACE MOUNT COMPONENTS? 
% WITHTHE ABILITY TO LOCATE COMPONENTS AND PADS OR GRID OR TO 


.002” RESOLUTION? 


%& WITH AN OPTIONAL AUTO-VIA FACILITY FOR MULTILAYER BOARDS? 
% WITH THE ABILITY TO CREATE AND SAVE YOUR OWN SYMBOLS? 

%& THATIS AS GOOD AT CIRCUIT DIAGRAMS AS IT IS AT PCB's? 

% THAT CAN BE USED WITH EITHER CURSOR KEYS OR MOUSE? 

% WHERE YOU CAN LEARN HOW TO USE IT IN AROUND HALF AN HOUR? 
%& WHICH WITH EASY PLOT AND EASY-GERB CAN OUTPUT TO PEN- 


PLOTTER OR PHOTO-PLOTTER (VIA BUREAUX) 


WRITE OR TELEPHONE FOR FULL INFORMATION 


EASY-PC, TINY-PC, EASY-PC, TINY-PC, EASY-PC, TINY-PC, EASY-PC 


Number One Systems Ltd af 


Ref. EVD. HARDING WAY, SOMERSHAM ROAD 
ST IVES, HUNTINGDON, CAMBS PE17 4WR 
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to the keyboard. This should be consi- 
dered the last resort and will normally 
be unnecessary if the previous steps 
have been followed. 


Slow Scan TV 

Finally, Russell King (G4VXD) writes 
from Ware with a problem which is 
affecting reception of slow scan TV 
pictures. Russell writes: 

“IT wrote my firsts slow scan TV receive 
program in 1987 for the Spectrum 48K. 
Most pictures obtained are spoilt by 
vertical shading bars. Looping is used to 
measure cycle (or half-cycle) lengths at the 
input. Unfortunately, the looping time 
seems to increase by 6 per cent during the 
Spectrum screen output to the TV — having 
spent so much time on this project, I am 
reluctant to give up now!” 

Russell has provided me with a number 
of waveform sketches and the problem 
seems to be associated with the Spectrum 
video interrupt. Can anyone provide some 
further food for thought on this? 


Next Month: On Spec will include a 
bumper crop of hints and tips for proud 
owners of the new MGT SAM Coupe. In 
the meantime, if you would like to receive 
a copy of our Update sheets, please drop 
me a line enclosing a large (250mm xX 
300mm) adequately stamped (currently 
42p for UK postage) and addressed 
envelope. Please note that I am unable to 
provide individual replies to readers’ 
queries. Instead, I will do my best to 
provide answers in future instalments of 
On Spec. Mike Tooley, Faculty of Tech- 
nology, Brooklands College, Heath Road, 
Weybridge, Surrey, KT13 8TT. 


Prices from: 


£49 


inc es 


Telephone: 0480 61778 (5 lines) 
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... from the world of electronics 


NEVYS 
EXPECTANT 
IASER CARDS 


PECTANT mothers at a major London hospital are now 

getting the best possible ante-natal care under a trial 
there of British Telecom’s personal medical record cards on 
which data is optically printed by laser. 

This is the first trial in Europe of personal medical 
records based on optical memory cards. These credit-card- 
sized pieces of plastic can hold up to 800 pages of text or 
eight TV pictures. They can be carried easily in wallet or 
handbag. 

Known as RecallCards, they contain all the relevant details of 
the prospective mother and child-to-be, to enable doctors and 
midwives at the hospital to track the pregnancy as it develops and 
thus ensure that they give the best possible care. 

Each time the expectant mother attends the ante-natal clinic 
she hands the card to the midwife or doctor, who inserts it into a 
card reader attached to a BT M5200 personal computer. Data is 
displayed on the computer’s TV monitor screen, showing 
pregnancy history, records of previous visits and the results of 
tests. New information available since the previous visit, or 








changes, would also be entered. 


Technical Note 

RecallCard is based on optical memory 
card technology licensed by BT from the 
Drexler Technology Corporation. The card 
is identical in size to a conventional credit 
card, but instead of a magnetic stripe, it 
contains a large optical storage area on which 
up to 2 Mbytes of data may be held in the 
form of tiny spots of low reflectivity. Data is 
written onto the card by a low-powered laser 





MAPLIN RECENTLY Officially opened 
their new warehouse in Wombwell, 
South Yorkshire. The little Yorkshire 
town now boasts one of the most up-to- 
date mail order processing warehouses 
in the country, together with over 100 
new jobs for the area and plans to 
double that number. 

To the odd “Hi De Hi” and “holes in 
the ground” jokes (the warehouse is on 
the site of an old mine) the official 
opening ceremony was performed by 
Mr. Terry Patchett MP on Monday, 
11 December 1989. 

The 85,000 sq.ft. warehouse boasts the 
third largest free standing mezzanine floor in 
Europe at 35,000 square feet and now houses 
all of Maplin’s stock. It is linked by computer 
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MAPLIN MEGA STORE 


contained in the RecallCard drive, which 
interfaces to a personal computer and can 
also be used to read data from the card. 
The storage mechanism is Write Once, 
Read Many Times (WORM). Once written, 
data cannot be erased, making the card ideal 


to Maplin’s head office at Hadleigh where 
incoming orders are received and com- 
puterised. 

Not content with the gradual and relent- 
less expansion of their mail order business 
(Maplin have gone from three partners to 
over 240 full-time staff in 17 years of trading 
and now have an eight figure annual turn- 
over) Maplin also plan to expand their retail 
outlets from the present 11 to 30 shops by 
1993. It is a tribute to the Directors that in all 
their years of trading not one senior staff 
member (of which there are now 15) has left 
the company. Maplin say they have built up 
the company by providing quality products 
and first-class service, something which the 
new distribution set-up will allow them to 
continue to do. 








for applications where a permanent record of 
every entry is required, as for a medical 
record. A special directory structure allows 
records to be updated, but previous entries 
always remain on the card for reference if 
required. 






Video to 
Combat CFCs 






The North East Regional Electronics 
Centre (NEREC), base at Sunderland Poly, 
has been awarded £25,000 by the Depart- 
ment of Trade and Industry to make an 
educational video to combat the use of 
environmentally damaging chlorofluoro- 
carbons (CFCs) in the electronics industry. 

Large quantities of the damaging CFCs are 
used in the electronics industry to clean flux 
from printed circuit boards (p.c.b.s), and the 
new video will show how more environ- 
mentally friendly methods can be used. It 
will show companies how to assess their 
p.c.b. cleaning needs and will give step-by- 
step instructions on setting up a cleaning 
process which removes the flux from p.c.b.s 
effectively without damaging the environ-— 
ment. 

John Whaley, Director of NEREC, said: 
“Many companies feel that they do not have 
the resources and expertise to set up a more 
environmentally friendly cleaning process. 
We hope that our video will reassure them 
and show that it is possible to run a profit- 
able business without unnecessarily damag- 
ing the environment we live in”. 

The video will retail at around £115 when 
completed. 
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MARCO TRADING 
eg THE MALTINGS, HIGH STREET, WEM. NEW CATALOGUE 
ROK RK SHROPSHIRE SY45EN DEPT 2 200+ PAGE ELECTRONIC 


1S ees naan Sate COMPONENT CATALOGUE 
7 (INCLUDING DISCOUNT 


ELECTRICAL & ELECTRONIC : 
COMPONENT SUPPLIERS TICKETS) SEND £1.00 


BRANCHES: SUPERTRONICS, 65 HURST STREET, BIRMINGHAM. 021 666504 
WALTONS, 55A WORCESTER STREET, WOLVERHAMPTON. 0902 22039 


FEBRUARY SPECIAL OFFER PURYEILL ANCE SCoopP!! 
8 WAY SPLITTER ONLY £28.99 


8-way splitter amplifier to supply 8 TV’s from one 
antenna. White plastic box with aluminium 
panel. On/off switch with neon. 
PRPREIUIN gs ciiswiicsccnsiquapchsapigacibessoses 40MHz-860MHz 
CROLIT Sevcncscetsceterdeis ses cen 3dB per channel. Total 21dB 
PRAT RENIN, i cectinsen adh vi caedice qs cdcnitebeceadvesansdpascunnetes 750. 
SBR: DATOS 000s ceceditcecalgpisineransvvess 80mV (38dBmV) 
(signal/cross modulation = 46dB) 





ELECTROMIC CORIPONENTS & EQUIPMENT 





































WMI1OO - INCLUDES: Camera, Monitor, Camera 
Bracket. Power Supply and 40 metres of 


cable. 
9 
opice ONLY £149- 


“CLOSED-CIRCUIT” Simply Add £12 P&P to each order. 
TELEVISION SYSTEM Nothing More to add - V.A.T. Included in price. 


1x CAMERA 1% MONITOR , , camera HOME ALARM PACKAGE 


Aama—wo-0 +amstor 
AMamao—xso-9o Hnomsetor 







4-WAY EXT. SOCKET 


With lead & 13 Amp me f 


Colour available: White. 







Order Code: : 

ELEC/MS/4LP BRACKET includes: 

PRICE: 1+ £5.75 ME * Optima Alarm Control Panel 
5+ £5.25 * External Red Bell Box 


* 2x 1 Internal Passive IR. 
* 2x Door Contacts 

* Siren for bell box 

* 100 mtrs. cable and clips 
* Full fitting instructions 


ONLY £115 + £2.50 CARRIAGE 


(Phone for further details) 


STROBE UNIT BOX 


Strobe light with circular reflector ‘eueed 
in veneered wooden cabinet. Variable speed 
control. 





’ PRICE: £160 Plus £12.00 carriage 


Pe KKK KK KKK KKK KKK KKK Kk 
- SOLDER AT A RIDICULOUS PRICE x 
x A 500gm reel of 22SWG Multi-Core Solder. 60% tin. : 

40% alloy non-corrosive. Also 18SWG.ONLY £4.99 5¢ 


| pisco TURNTABLE  IilidiilMcleleleieleleleleiel delpiobobebeieioattt ss tat: 
DISCO TURNTABLE Sere ee 





10mm diam. 6.5mm thick 3V-10V 
(9V typ.) 6000hm. 20-1200Hz 


Order Code: AUD/MIC/1 65p _ 





High quality belt driven disco turntable. _& Fast start/stop 

Fast start and stop from push button __* Remote start/stop 
switch. Electronically controlled 33/45 = High quality tone arm 
r.p.m. with pitch control and strobe. Well _—& Anti-skate 


balanced tone arm with anti-skate con- _—_& Cue light SPECIFICATION 
trol. Built-in record cue light. Complete _ x Pitch control aaa oan ee eaailma aT tes AE | 


with leads and 7” single adaptor. * Turntable strobe 
* Full manual operation 
* Electronically controlled 33/45 rpm 









Order Code: AUD/STR/800 
Price — £19.95 
REPLACEMENT LAMP 


Replacement lamp for above 
Strobe unit. 60v 10W Edison screw fitting. 




















Order Code: 
AUD/TURN 


SPECIFICATION 
Wow and flutter................ Less than 0.15% wrms 


Turntable platter........... 309mm diam. aluminium 


OES tisscsnicascorsiabsiceruieiren 33rpm and 45rpm Onder Codes AUIS TRAOR, 
TOGIUIE Sass sciccsscorsticasoesemeatab Statically balanced 


Price — £1.95 
POWEr SUPDIY.........ecsscsessecseseeeneene 240V a.c.50/60Hz | * 50Mhz delay sweep 


POWEF CONSUMPTION ...........ecscecesecesescecneeeeeees 5.0W | * Secondhand — Excellent value LOUDSPEAKERS 
Dimensions.............++ 419W x 115H x 335D(mm) | » Solid state 





TELEQUIPMENT D755 
OSCILLOSCOPE 


* Dual trace 





































































£99.00 plus £3.50 P&P NOT WIRING inisescsisisecsosasecosonnijanceatiinoont 10kilograms Full Manuals Supplied LSP/8LUX 8in ROUND 
£300 (P&P £15) 8 OHM FULL RANGE 
12V CHARGER DRILL PRESS 40W-60W MAX 
CAR POWER SUPPLY £12.65 EACH 
Se s Specimen ; ae 00 oe Brite ebepsee mt socket. Outputs : 
_—_—-~ _ 49», Plus , 4.5, 6, 7.5, 9 & 12V at 800mA, via spider LSP/525LUX 54in 
or. Has cg | relay svering ROUND 8 OHM FULL 
5 facility. 
a be gy : A Wp v RANGE 45W-60W MAX 
motor drives | €2.75 £9.95 EACH 
13mm chuck belt 






ANTEX IRONS NI-CAD CHARGER 















Charges AAA, AA, C, D & PP3 Ni-Cads 


















































Order C-15W IRON ....00... oe. ghaidlasties DADE 2 Sadie nama Are 
Code: SO/135/VERSION REQ’D Dimensions 4.25 x 2.25 £9.99/ cs-17WIRON EB ee ceca a 
Price — XS-25W IRON ...... ccc. £7.85 ee ee ae 
@ — £11.50 (+£2.00 Pap) XS KIT 25W once £10.85 | | Be 
FULL RANGE OF CSKIT17W £10.75 | ¢4.99 || < «~~ ~ 
. oo 
12V RECHARGEABLE BABANI BOOKS C-KIT 1SW  cocccccccccccececcsceseee £10.75 Junie. aime ee JAE 
UNITS ALL BITS FOR IRONS — £1.60 | ‘ 
ELEMENTS £3.95 STANDS £2.99 | Boy. 
10 x ‘D’ size ni-cads (4ah) encap- SUPPLIED N-CAD RECHARGEABLE 
sulated in a black plastic case. Fuse ORYX PORTASOL GAS , 
SOLDERING IRON PRICE EACH 









£18.75 TIPS £5.50 1+ 10+ 









holder. Gives 12V output when 

charged. Ex-equipment. Fully |MARCOKITS —| KITS [MARCOKITS — | => @ 1 1e) 5} 
guaranteed. | mOlO) B) RICi as 
Dimensions: 245x75x75mm 
















AAA £1.50 £1.30 
: cdaloe ; d Pe Ceramic 50V (125) ............. £3.99 AA 95 85 
% This unit is supplied, depending on availability. | — Electrolytics Rad. (100) ..... £8.50 | With QUARTZ HALOGEN Cc £1 a £1 a 
Either in 4-pin version or 6-pin version. The price is the Fuse 20mm Q:B (80) ......... £4.75 ae —~ J Teh aici pes D £2.00 € 
ee ) Fe NS Uren: 2.50 | S00W re | Hand-held or hanging. 12ft. Curly cable, 5 PP3 £3.90 a7 


Pre-set Pots. Horiz. (120) .. £7.75 | Halogen 


Pre-set Pots. Vert. (120) .... £7.75 ‘times normal — intensity. On/off 


' switch. Simply plugs 12V TWIN FLUORESCENT LAMP 





an bulb “SSS 

\ | RESISTORS £16.9 into cigar lighter 12’ DOUBLE TUBES 

| EBs“ | 0.25W Popular (1000) ........ £6.99 99 socket. 

See ee 0.25W 5 off (305) ......ccccce ee £3.75 £5.99 IDEAL FOR BOATS, CARAVANS, VANS ETC. 
| 3 0.25W 10 off (610) ...........-. £5.10 ATTRACTIVE 
a 0.5W Popular (1000) ........ £10.75 WHITE 













2W5 off (365) .................... £25.00 
10+ £8.05 (P&P £4.50 per 10) Zener Diodes 5 off (55) 


bs Oi ee ok 0.5W 5 off (365) «..seccceseees £5.40 IEF “FITTING, RIBBED 
= Order Code: SO/132 | 0.5W 10 off (730) oo... £8.75 POWER SUPPLY 12V 500mA oe PERSPEX DIFFUSER 
Price: 1+ £9.20 (+ £2.12 P&P) 1W5 off (365) £15.25 ee, : 


ae ; RANSISTORISED 
In black box with integral 13 amp plug — Via lead 2.5DC CIRCUITRY, KEYHOLE FIXING 
ie saa £1.50 each £5.99 eacn 368 x 67 x 43mm 


POST & PACKING £1.00 — UNLESS ADDITIONAL AMOUNT STATED 
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MARKET PLACE 


BREAKING for spares, Northstar Horizon 5% inch 
D/D: PSU: I/O, CPU, MEM Cards: Offers — All or 
Parts.. Nic Spiers, 20 Eaton Way, Gt. Totham, 
Maldon, Essex CM9 8EE. (0621) 892512. 
WANTED second hand morse key. Must be 
good quality. Write with prices. Eliot Harper, 
Mertens House, Ardingly College, Haywards 
Heath, West Sussex RH17 6SQ. 

EPROM BOARDS /cases, Sinclair made. Could 
take “Twins”. Logic chips fitted. “Games/ 
Utilities”. £7.50. (0743) 249094. 

PLEASE write/phone. Stroke Victim seeks 
cooperation experienced experimenter 
construct occasional project. Breadboard 
components supplied. D. Stiles, “Orchard 
House”, Bellingdon, Nr. Chesham, 
Bucks HP5 2XW. (024-029-509). 

EE JAN 1985 to Jan 1987 + odd issues till Dec 
1989. Offers. Rafe, 01-505 5600. 

WANTED manual or circuit diagram for Tektro- 
nix oscilloscope type 317. Mr. H. F. Howard, 
41 Thingwall Park, Fishponds, Bristol BS16 2AJ. 
Tel: (0272) 658191. 

WANTED good condition Avo meter. Reason- 
able price. D. Sullivan, 71 Kensington Road, 
Choriton Cum Hardy, MC21 1WT. 

WANTED Tektronix ‘scope 545 A/B, 585 
etc. working or non-working for spares. 
Tel: (0235) 32368 (Abingdon). 

VINTAGE receivers Phillips PCR £85. Eddystone 
$556 £45. Both working and in original condi- 
tion. Tel: Woking 71094. 

WANTED BBC B £40 maximum. Phone 
01-699 3938 after six. Ask for Karl. Also S/H 
Oscilloscope. 

PRACTICAL Electronics collection complete 1964- 
1986. Very good condition. Vols. 1-9 in binders. 
Sensible offers please. Tel. (0734) 412756 
(Reading). 

WANTED good “% inch tape recorder, cash 
or exchange electronic items, s.a.e. list. 
5 Southcourt Avenue, Bexhill on Sea, 
East Sussex TN39 3AR. 

OSCILLOSCOPE wanted, will swap Toshiba HX- 
10 MSX computer in good condition, manuals 
included. 061-902 0514 (Manchester). 

GODWIN Drummaker 45 sell £75 + £5 carriage 
or exchange test equipment digital or very 
good d/meter. | Comiskey, 33D North Clarence 
Street Flats, Dublin 1, Ireland. 

WANTED Everyday Electronics January 
1987 issue. Tel: (0823) 288030 or write to 
N. Southcott, Kolonnen Str.27, 1000 Berlin 62, 
W. Germany. 

WANTED Leyland BFO Model 27 Mk4B circuit 
diagram manual buy or _ photocopy. 
Tel: Newark 892314. 

WANTED disk drive, books, information and 
serious software (database, wordprocessor, 
etc) for Toshiba HX10 MSX computer. John 
Williams, 8 Redgate Drive, Formby, Merseyside 
L37 4HB. | 

OSCILLOSCOPE new unused competition prize 
Maplin 20MHz. List £350 sell £275 buyer 
collects — North Wilts. Owen (0666) 840858. 
TEKTRONICS 545A scope twin trace 25MHz 
delayed sweep other features. Good 
condition £75 o.v.n.o. Espom _ area. 
Tel: Epsom (03727) 43608. 


WANTED instruction manual for Marantz CD56 
compact disc player. lain Graham, 6 Armour 
Avenue, Airdrie, Lanarkshire ML6 ODF. 

FOR SALE 1 mixed box of hardly used 
heat sinks. Send s.a.e. for list. P. Howard, 9 Park 
Meadow, Doddinghurst, Brentwood, 
Essex CM15 OTT. 

ELECTRONICS hobbyist seeks correspondence 
to exchange ideas on upgrading hardware (and 
software) of Sinclair Spectrum computer. 
Robert Kaminsky, 86 Killigrew Street, 
Falmouth, Cornwall TR11 3PU. 


CIRCUIT exchange wanted valve pre/power 


amp designs. Many circuits for exchange. 
Wanted used hifi equipment. KK, Blk29 
No. 178 Griffin Close, Bristol Road South, 
Birmingham B31 2UT. 

GOULD 0S1000 scope calibrated £160, OS2000 
£15 timer counter £25. 409 Ilford Lane, 
liford, Essex. 

COMMODORE 64 computer, with many games 
+ utilities + books + joysticks + tape recorder. 
Mint condition. £90. Tel: (0732) 356612. 
MENTAL HANDICAP. Our day centre needs 
books on programming in BBC basic, and arcade 
type games. Ricardo Maragna, Computer 
Development Officer, Sandbrook Centre, 
Merthyr Tydfil, Mid-Glam. CF47 OES. 

GRAPHIC equaliser ten channel stereo Maplin 
project, perfect condition, £25 including 
postage. Tel. (0661) 842130. 

FOR SALE oscilloscope Crotech 3133 dual trace. 
Mint condition £270. Tel: (0246) 824972. 
PLESSEY CT80 NAB Cart player. Ex. BBC 
recently serviced £150. Tel: (0359) 51258. 
AMSTRAD PC1512 MMDD with accessories 
including printer all in excellent condition £500. 
In writing only to Mr. John R. Owen, 2 Ffordd 
Derwyn, Penyffordd, Chester CH4 OJT. 
WANTED purchase information circuit diagram 
for relatively low cost depth sounder. Can 
anyone help please. R. J. Kidd, 37 Doncaster 
Street, Christchurch 4, New Zealand. 
WANTED D/Beam 40-50 MHz scope solid state 
with manual. First class condition. Can collect. 
Tel: (0443) 685044. 

CURRENT clampmeter £15. Small AVO £20. 
Fluke Digital £50. Tel: 01-554 2913 6-8pm. 
WANTED portable dual trace oscilloscope 
anything considered even faulty. 
Sheffield (0742) 326126. 

WANTED 110 Thyristor Projects by R. M. 
Marston. Tel. (0224) 318089. 

SURPLUS ZX81 RAM packs for sale £7 without 
case. Alex Wilson, 27 Cheyney Way, Chesterton, 
Cambridge CB4 1UE. Tel: (0223) 426227. 
WANTED old 4116 memory chips (i.e. 
with removeable covers) reasonable prices. 
Tel: (091) 5281333. 

WANTED Nov ‘79, Jan ‘80 Teach-in articles. 
Reimburse costs for copies or borrow maga- 
zines and return. Pete Groom, ‘Kirsby’, Sant 
Lane, Doveridge, Derbyshire DE6 5JQ. 
Tel: (0889) 563086. 

SONY MSX computer as new £40. BBC Model B 
issue 7, v.g.c. £150. 40T Drive £35. 
Tel: (0734) 303117. 

WANTED Everyday Electronics Aug. 1976 also 
Practical Wireless Sept. 1981. Will pay up to 





FREE READERS ADS. 
RULES Maximum of 16 words plus address 
and/or phone no. Private advertisers only 
(trade or business ads. can be placed in our 
classified columns). Pen pals or items 
related to electronics only. No computer 
software. EE cannot accept responsibility for 


the accuracy of ads, or for any transaction 
arising between readers as a result of a free 
ad. We reserve the right to refuse advertise- 
ments. Each ad. must be accompanied by a 
cut-out valid “date corner’. Ads. will not 
appear (or be returned) if these rules are 
broken. 


£10. Stephen Corbett, 17 James Road, Great 
Barr, Birmingham B43 5EU. 

WANTED information producing ultrasonic 
circuits in SAW waveform research into the 
Keely Motor. Phone Ivor 0267 86437. 
WANTED urgently repair manual or any other 
info for 1979 Atari Missile Command arcade 
machine. Tel. Derby 862945. 

WANTED printed circuit sheet for Grundig 
RR640 4 band stereo recorder or photocopy. 
Mr. N. Brabrook, 38 Orchard Park, Laugharne, 
Carmarthen, Dyfed SA33 4TL. Laugharne 524. 
URGENTLY need coils for projects IFT/18 (1-6) 
(three) IFT17 — Denco T41/IE T41/2E T41/3T- 
Weyrad or any data etc. T. P. Didcott, 
11. Westfield Crescent, Patcham, Brighton, 
Sussex BN1 8JB. 

WANTED organ books, circuit diagrams, 
manuals, service sheets 1975 onwards. Please 
state which available and price. V. C. Norton, 
12 Stammers Court, Burham Road, South- 
minster, Essex CMO 7HF. 

WANTED TRS-80 Eprom programmer and/or 
T004 cassette software as published in Everyday 
Electronics June 1983. Tel: Colin (0526) 21539. 
WELSON electronic organ 2 44 key manuals, 
Rhythm unit “Leslie” effect, etc. Cost £1175, 
now £600 o.n.o. Tel. (0625) 24822. 

ANY INFORMATION please circuit diagram or 
application notes/instructions on Compucruise 
car computer. J. Kidd, 52 Elizabeth Drive, 
Bathgate, West Lothian EH48 1SJ. 

OFFERS for vintage radio magazines, Wireless 
Constructor April ‘25. QST Amateur Radio 
June, Dec. 1925, May, June 1926, March ‘28. 
Mr. E. Chicken MBE, 21 Townsend Crescent, 
Kirkhill, Morpeth, Northumberland, NE61 2XP. 
Tel: (0670) 513994. 

SAILOR Type 108 receiver £40. Black Jaguar 
Scanner Mk3 Scanner Mk3 £150. Ships TX/RX 
24V, GWO sell or swap the lot. R. Paxman, 11 
Gibsons Garden, North Somercotes, Louth, 
Lincs. Tel. (0507) 858915. 

DRAGON Sam 74LS783 £10.25. 68BO9P, 6809E, 


- 68681 £3.25 each. Phone Nic for full list 


(0621) 892512. 

PEN FRIEND English boy or girl for 17 year old 
Nigerian boy interested in Electronics. E. O. 
Oluwasani, No. 36 Owodunni Street, Akure, 
Ondo State, Nigeria, West Africa. 
BRAND new signal generator model. 68A/ 
M.Mk2. Taylor made £50. Tel: 01-513 8981. 
PEN FRIEND male — interested in hobbyist 
electronics since 1976 wishes correspond with 
novice or beginner to share ideas. B. J. Harper, 
59 Byala House, P.O. Box 103, Welcom, 
9460, R.S.A. 

PEN FRIEND 17 year old Indonesian boy wishes 
to correspond with anyone sharing interest of 
electronics. Lethus Uda, Jin. Krakatau 082/4, 
Palangkaraya 73112, Indonesia. 






BLOCK CAPITALS PLEASE 


Signature................ 


Please read the RULES then write your advertisement here— 
one word to each box. Add your name, address and/or phone no. 
Please publish the following small ad. FREE in the next available 
issue. | am not a dealer in electronics or associated equipment. | 
have read the rules. | enclose a cut-out valid date corner. 


OE OF ee ye ictcetl NERO nas'naseenneessecssseunes 
COUPON VALID FOR POSTING BEFORE 2 FEBRUARY ’90 


(One month later for overseas readers) 
SEND TO: EE MARKET PLACE, EVERYDAY ELECTRONICS, 
6 CHURCH STREET, WIMBORNE, DORSET BH21 1JH. 


|For readers who don’t want to ruin the issue send a photostat or a copy of the coupon (filled in of course ) with a cut-out valid “date corner” 
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AUTORANGING 
ITAL MULTIMETER 


£ 1 G including VAT 
and postage 





Di 


This neat autoranging YF100, 312 digit meter comes in 
its own wallet and measures just 120x80x15mm 
(approx.) when closed up, so it will fit neatly into almost 
any pocket. It also weighs less than 100 gms, complete 
with leads, wallet and batteries. Keep one with you all 
the time to check anything and everything from mains 
supply to semiconductor junctions. 


Features 

3% digit 10mm I.c.d. display with decimal point and unit sign; 
full autoranging; over-range and battery low indication; auto 
polarity sign; better than 2.5% accuracy on all ranges except 
20M. (5% up to 10M and 10% 10M to 20M). 


Ranges 

DC Volts: 200mV, 2V, 20V, 200V, 500V 

AC Volts: 2V, 20V, 200V, 500V (40Hz to 500Hz) 

Resistance: 2000, 2k, 20k, 200k, 2M, 20M 

Continuity buzzer and diode check. 

Overload protection: Voltage ranges d.c. 70OV or d.c. + a.c. peak 
max. (for one minute). 
Resistance and continuity ranges: 250V 
a.c. or d.c. max. (for one minute). 


The instrument is covered by a money back guarantee of 
satisfaction — return it within seven days if you are not happy 
with it — and comes with an instruction and specification 
leaflet slotted into the wallet. 


Overseas readers outside Europe please add £3 for 
airmail delivery. 
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Post to: EE Autoranging Meter Offer, 

Greenweld Electronics Ltd., 

443 Millbrook Road, Southampton SO1 OHX. 

Tel: (0703) 772501 or 783740 Fax: (0703) 787555 
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EE AUTORANGING METER OFFER 


Please supply: 


Overseas Airmail Postage £ 


se rama Autoranging Meter 
Total £ 









F100 


Prices 
include VAT 
and delivery 
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| Please allow 28 days for delivery | 
OFFER CLOSES FRIDAY MARCH 2 1990 | 
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Special Series 


MICRO IN 
CONTROL 


JOHN HUGHES 

















Starting from very basic principles this series 
quickly builds through logic to simple 


microprocessor control. It is based on the 


experiences gained through teaching courses on 


the subject. 


AVING. discussed the basic 
operation of a _ transistor 
and an LDR now 
reinforces the idea and moves on to talk 
about relays and logic. 





EXERCISE 7 On and Off 

We have seen how a transistor can 
enable a small current to control a much 
larger current. This model may help to 
fix the idea in our minds (shows transis- 
tor action model (Fig. 3.1)). By reduc- 
ing ths very high resistance in the base 
circuit, I can allow a trickle of current to 
enter the base. You can just see the 
little lamp (B) glowing faintly. 

But see the flood of current now 
going through the collector circuit. 
There are (counts) ... twenty lamps. 

.Can you see how they are connected? 

IN PARALLEL 

... in parallel, yes, so all their 
individual currents add up and join as 
they reach the collector. OK? 

So half a lampsworth (agreed?) is 
controlling twenty lamps worth in this 








3 ONE LAMP 
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Fig. 3.1. Demonstration of transis 


case. The CURRENT GAIN is 
what? 


About forty. 

Yes indeed. This is a so-called 
“power transistor” and is handling lar- 
ger currents than the one on your bread 
board. In fact, the lamps are of the 
same type as yours. Both circuits are 
having a similar effect. What could we 
say that the electrical signals are being 
... any offers again? 

Amplified? 

Exactly. The circuits can be called 
“amplifiers”. 

I can make the current large or small, 
and cause the lamps to dim or to be fully 
on or fully off. See? 

Using a variable base resistor 

Right, Sometimes, however, we’re 
not interested in any “in-between” set- 
tings, only ON or OFF (changes quickly 
from on to off and back again a few 
times). Like a switch. So we can use the 
transistor as a switch OR as a variable 
control. Keep this in mind, for it illus- 
trates two kinds of control approaches. 


tor action. 















Anyone guess what they are? 
Analogue and Digital?/Logic and 
Linear? 

You’re both spot on. Both names 
are used. 

We can regard our currents (and the 
corresponding voltages) as ELECTRI- 
CAL SIGNALS. 

An ANALOGUE SIGNAL is one 
whose value can fluctuate between 
minimum and maximum thus (turns 
control slowly up and down), and repre- 
sents some physical effect by analogy. It 
might be light level, or temperature, for 
example, as we’ve seen. 

Systems whose OUTPUT corres- 
ponds to the input in this way are often 
called LINEAR circuits. 

The other kind, also called a 

SWITCHING or DIGITAL circuit, is 
used only for ON/OFF applications, 
and in LOGIC systems, which we shall 
meet very soon. 
Do they use binary numbers too? 
Yes they often do. But now let’s 
meet a useful, if slightly old-fashioned 
device, for which we shall be able to 
find plenty of applications. It’s the 
“electromagnetic relay”. Just a magne- 
tically operated switch in fact. Here’s a 
large one to have a look at (Fig. 3.2). 
We shall be using a smaller, neater 
version. 
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Photo of an open type relay 


You can think of it as a switch with 
contacts which are closed when this 
“armature” moves down under the pull 
of this electromagnet whenever current 
is sent through the coil wrapped round 
it (the iron piece is called the “core” or 
“vyoke”). When the current ceases to 
flow, this spring pulls the armature back 
and the contacts open again. 


Can they have more than just the 
two contacts? 

Yes, in fact most relays have 
more, and some types have been made 
with a whole array of contacts. Some- 
times the contacts are arranged as 
“NORMALLY OPEN”, but they could 
just as easily be arranged “NORMAL- 
LY CLOSED” and are often made to 
“CHANGEOVER”, to have a “TWO- 
WAY” action (Fig. 3.3). The ones we 
shall use are of this type. We can say 
they are “two pole, two-way” types. 
You'll spot them in the catalogues 
marked 2P2W. 


‘FIXED 
CONTACTS 








FIXED CONTACTS.( BOTTOM) - 


relays are usually enclosed. 


MOVING CONTACT 


\- nw) 
— =y 


FIXED CONTACT 
N.O.(NORMALLY OPEN) 


ARRANGEMENTS 


Fig. 3.3. Various relay 
contact patterns 





The one in your kit is a miniature 
type which can be connected to the 
breadboard with connecting wires, or 
possibly plugged straight into the bread- 
board. Switch off, and carefully insert it 
so that the coil is in the collector circuit 
INSTEAD of the lamp (Fig. 3.4). Then 
see if the relay “clicks” as you make the 
current change by covering (complete- 
ly) and uncovering the cell as. before. 
Check your circuit carefully if neces- 
sary. These relays are designed for a 5 


"MOVING: COIL 
CONTACTS CONNECTIONS 


Fig. 3.4. Relay control using an LDR via a transistor 
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“NORMALLY OPEN” 


CONNECTIONS TO MOVING CONTACTS. (CENTRE } 





CONNECTIONS TO COIL 


Fig. 3.2. Open type relay — miniature 


TWO- POLE 
TWO - WAY 


ARRANGEMENT os 


"ARMATURE 


PIVOT(HINGE) 















RETURN 
SPRING 









ELECTROMAGNET 
COIL 





FIXED CONTACT 


—s 


U 
MOVING CONTACT 


N.C.(NORMALLY CLOSED) 
— SINGLE- POLE CONTACT ——~ 


(a 


C.0. (CHANGEOVER) 
ALSO CALLED 2-WAY 


BOTH MOVE 
TOGETHER 
(INSULATED) 


(a an) 


or 6 volt supply, so they should be OK 
in our 5 volt circuit. 

Can I try connecting the coil 
straight across the 5V supply to make 
sure it works? 

Sure, it’s not a bad idea to check in 
this way. 

Now put your breadboard to one side 
for a moment. I want to introduce 
something else. (shows small motor and 
battery). Will you just connect the 
motor to the battery to make sure 
they’re both OK? Don’t use the bread- 
board because I want you to be sure 
that this A SEPARATE CIRCUIT 
ENTIRELY. I know you COULD keep 
it separate on the board, but let’s do it 
this way for now (Fig. 3.5). 

By the way, can you check that 
reversing the battery makes the motor 
go the other way? Not all motors do, 
but these do. 


Bt CELL 
te. 9. U2 IN HOLOERT 





Fig. 3.5. Basic motor/battery circuit 
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TocontRn = 
IRCUIT 


(TRANSISTOR) 


Fig. 3.6. Relay contacts included in 


the motor circuit 


OK/AIl systems goletc. 

This type of motor is used in all 
kinds of models and toy vehicles, and a 
relay provides an easy way to make our 
transistor switch them in response to 
small electrical signals. 

Can you see how the relay CON- 
TACTS can now be included in the 
MOTOR circuit so as to do the switch- 
ing? Yes, by putting the contacts in 
series with the motor and battery, as in 
this diagram (Fig. 3.6). Notice especial- 
ly that the relay COIL forms part of the 
transistor CONTROL circuit, and is 
entirely separate from the motor circuit 
itself. They are not connected electric- 
ally in any way, and are “isolated” by 
the relay, (because its coil is insulated 
from its contacts). This is one of the 
great advantages of a relay. 

Is this how an “opto-isolator” 
works? 

Yes, in so far as it, too, isolates a 
“controlled” device from the “controll- 
ing” device. It does it by using light- 
sensitive devices, of course, not magne- 
tic ones. 

The relay also allows a small cur- 
rent to control a large one, doesn’t it? 
Right again, so we can see it can 
be very useful. Now we’ll build up our 
system to arrange for the motor to run 
ONLY when light falls upon the LDR. 
We have all we need to do this, don’t 
we? Try to sketch your own circuit idea 
first. 

HS We can use the “parking light” 
arrangement, with the motor instead of 
the lamp. 

It would be better to put the relay 
_ coil instead of the lamp, and allow the 
relay to switch the motor on. 

That’s what I meant. 

(another) We could use the simple 
“candle” circuit, if we choose the right 
relay contacts. 

That’s another useful feature of 
the relay. It can give the “inverting” 
effect we sought just by swopping from 
“normally open” to “normally closed” 
contacts. Here are the two alternative 
circuits you’ve thought up (Fig. 3.7a). 
You can try one of them out now. 

The “candle” one is simpler and we 
have the necessary contact arrange- 
ments on this relay (Fig. 3.7b). 

It’s easy to make it work the other 
way round, just by changing the con- 
tacts. 









{22 









Exactly. The extra contacts could 
also be used if we needed them, for 
example to operate an indicator light. 

Incidentally, there’s a point to be 

made now. Imagine that we left our 
circuit running with the cell exposed to 
daylight, so that the motor would stop 
when it got dark. Can you see the snag? 
How dark/What about shadows, 
street lamps etc. ? 
Yes. And, as it gets darker, the 
current in the relay coil circuit (the 
collector circuit) will slowly diminish, 
and the relay contacts may release 
gradually, or even tremble between on 
and off for some time. 

To avoid this, a special circuit is often 
used. We’ll meet it later on. It has a 
special name, too, the “Schmitt trigger 
circuit”, and it ensures that the transis- 
tor switches over from “on” to “off” 
(and back) almost instantaneously. This 
avoids the problem we just mentioned. 
Bear it in mind. 


EXERCISE 8 “Answer yes or no” 
Now that we’re looking at on/off 
type signals, we may as well take a look 
at the principles of logic, as used by 
electronic engineers, at least in their 
circuits. 

Digital Logic circuits can be designed 


N.O.CONTACTS 
RLA1 





li) BASED oN CANDLE CIRCUIT 
fee FIG 17b) 


Fig. 3.7b. Wiring diagram of cir- 
cuit (i) 


using principles which were laid down 
two or three centuries ago, by the 
philosophers and mathematicians of the 
day. However, these ideas have sudden- 
ly become important to many circuit 
designers, so let’s sum them up as we 
proceed: 

Are these circuit called “gates”? 
Some of them are, because they 
can allow a signal through or they can 
stop it, as we’ll see. But first, we’ll list 
the THREE fundamental LOGIC 
FUNCTIONS, upon which the rest can 
all be built. 

The first is simply the “NOT” func- 
tion. The ideas of logic were built upon 
the TRUTH or FALSEHOOD of a 
STATEMENT, and the rules are de- 
signed to show how statements are 
related to each other. For example, if 
we have a statement ‘A’, and another 
statement *Z’, then they will be related 
by the NOT function if, when ‘A’ is 
TRUE, ‘Z’ is NOT true. 

‘A’ might be: “It’s raining” (which 
can be true or false), ‘Z’ might then be: 
“It’s a fine day”, (also could be true or 
false). We can then say: 

Z equals NOT A. 

This is the kind of relationship we 
deal with in logic, and it is sometimes 
useful to write it as above, like a kind of 
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“equation”. The “algebra” of logic was 
developed by George Boole over a 
century ago. It was first applied to 
circuit design in 1938 by C. E. Shannon, 
and “Boolean Algebra” is now part of 
the armoury of all logic circuit desig- 
ners. We shall use it occasionally when 
it helps. 

The above equation would be written 
thus in Boolean algebra: 


Z=A 


Remember, it reads: “Z equals NOT 
A”. (Or, more strictly: “Z is true if A is 
NOT true”) 
Is a “Truth Table” to do with all 
this? 
Hl It is indeed. It’s yet another way of 
describing the action of a gate. What we 
do is simply draw up a table of ALL the 
possible inputs, then write alongside 
each one the corresponding output. 
For the NOT circuit it’s so trivial it’s 
hardly worth writing, but we’ll do it for 
completeness. Here it is: 


TRUTH TABLE FOR ‘NOT?’ 


FUNCTION 
Input Output 
A Z 
These are These are 
the only 0 1 the only 
possible possible 
input values 1 0 output values 


Notice that, for this gate, there are only 
TWO possible input arrangements, 
TRUE or FALSE, so the table will have 
only two rows. Notice also that we have 
used, as most people do, the binary 
digits 0 and 1 to represent respectively 
FALSE and TRUE. 

How can this relate to a circuit? 
Well, if we accept that LOGIC 
circuits are strictly those in which sig- 
nals are ON or OFF (no halfway stages 
allowed), then we could have a “NOT” 
circuit (sometimes called a NOT 
GATE) whose OUTPUT is always OFF 
when its INPUT is ON and vice versa. 

It helps at this stage if we agree on the 
type of signal we’re talking about. The 
“standard” type used in most circuits 
today is nominally 5 volts (hence our 5V 
supply). 

In order to allow for variations, most 
logic devices are quite tolerant, and will 
regard any signal between about 2.5 
volts and 5 volts as being “on” (i.e. SV), 
and anything below about 0.5V as “off” 
(OV). So, in our circuits, the only “no 
man’s land” is around the 1 to 2 volt 
range, and it’s fairly easy to avoid these 
ambiguous values (Fig. 3.8). 6V is really 
too high for the chips we shall be using, 
as most of them are designed for a 5V 
supply. 

Thus a “NOT” gate has just one input 
and one output lead. It is often shown in 
diagrams as a triangle (the usual symbol 
for an amplifier circuit) with a “ring in 
its nose”. This ring or disc signifies the 


Everyday Electronics, February 1990 





(Fig. 3.10), and we can write in Boolean 
terms: 


inverting (“not”) action of the circuit 
(Fig. 3.9). 

The second fundamental logic func- 
tion is the “AND” function. In this case 
there is more than one “input” state- 
ment (or signal). We might, for exam- 
ple have two statements: 


Y=A+B 


which reads: “Y equals A OR B”. 

It looks like “A plus B”. 
statement ‘A’ might be: “It’s raining” It does, and in some ways it 
statement ‘B’ might be: “I am out- behaves (algebraically) like “A plus B”, 
side”. rather suprisingly, perhaps. But remem- 
We could then relate to them a third ber that the rules of this “algebra of 

statement “X’ which is: logic” are not altogether the same as 

I’m getting wet”. those of “proper” algebra, as we’ll find 
Each of these could be TRUE or out. But they do make sense, eventual- 

NOT TRUE (FALSE), but we can ly. 

always relate them thus: ee, These three, AND, OR and NOT, 
x will be true (and only if) ‘A’ is need to be understood, as they under- 

true and ‘B’ is true. pin all the circuits which follow. 
In Boolean Algebra: X = A.B (some- 


times written X = AB). Next month: More Logic. 
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Fig. 3.8. Digital circuit voltages. Most circuits and chips are quite 
tolerant, fortunately. 
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Fig. 3.10. The AND and OR basic functions and gates. Two-input 
types are shown. 


In words, it reads: 
“XK equals A AND B” 
I’ve heard of an “AND GATE”. 
Good. Here is the symbol for a 
“TWO-INPUT AND gate” 
(Fig. 3.10). 

Finally, we have the “OR” function 
(and the OR gate). This can be illus- 
trated by these statements: 

statement ‘A’: “I’m standing in the 

rain” (not singing) 

statement ‘B’: “Fred threw a bucket 

of water over me” 

statement ‘Y’: ”I’m wet” (again) 

Clearly, ‘Y’ is true if ‘A’ is true OR if 
‘B’ is true. OK? 

Or if they’re BOTH true. 
Yes indeed. This is the “OR” 
relationship. 

The symbol is also in the diagram 





Fig. : ao, The e NOT site. also catia a an 
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Parts 1 and 2 
For those who have just started reading 
the series back numbers of the Decem- 


ber ‘89 and January ‘90 issues are 
available — see the editorial page for 
ordering details. 
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TEACH-IN SERIES & PROJECTS. 


FOUR SPECIAL 
PUBLICATIONS 


FROM EVERYDAY ELECTRONICS (sss ae 





SEE DIRECT BOOK SERVICE pages—for full ordering details 


THE FIRST “TEACH-IN” BOOK 
ONLY £1.95 nusrar 


By Michael Tooley BA and 
David Whitfield MA MSc CEng MIEE 


A comprehensive background to modern elec- 
tronics including test gear projects. This 104 page, 
A4 size book forms a complete course in basic elec- 
tronics; designed for the complete newcomer it will, 
nowever, also be of value to those with some previous 
experience of electronics. Wherever possible the 
course is related to “real life” working circuits and each 
part includes a set of detailed practical assignments. 


This book is an excellent companion for anyone interested in 
electronics and will be invaluable for those taking G.C.S.E. or 


B.T.E.C. electronics courses. ORDER CODE: EE/T-I 





TEACH-IN No. 3 
EXPLORING ELECTRONICS 
$2.45 plus P & P 


By Owen Bishop 


Designed to explain the workings of electronic com- 
ponents and circuits by involving the reader in 
experimenting with them. The book does not con- 
tain masses of theory or formulae but straightfor- 
ward explanations and circuits to build and experi- 
ment with. 

The text is split into 28 easily digestible sections, 
each with a separate project. The breadboard exper- 
iments assume no previous knowledge, start at 
Semiconductor Diodes and progress through bista- 
bles, timers, amplifiers, binary etc up to f.e.t.s and 
shift registers. 

The projects include radio receivers, various tim- 
erg and alarms, plus temperature sensors and water 
detectors etc. 

An excellent source book for GCSE courses. 


Available from Direct Book Service 
ORDER CODE TI3 


TEACH-IN 88/89 BOOK 
£2.45 plus P & P 


A complete City and Guilds 
Certificate Course for 726/303 
Introductory Microprocessors 


Written by Mike Tooley BA this course can lead 
successful readers to a City and Guilds Certificate. 
Everything you need to know is included—even pre-test 
papers, etc. 

From Terminology, Integrated Circuits and Logic 
Families in Part One, the course progresses in easy 
stages up to High- and Low-level Languages, Flow 
Charts and Assembly Language. Also featured is a 
range of eight Data Pages giving information on popular 
microprocessor chips. A comprehensive index is 
included, making this a_ valuable reference 
manual. 


ORDER CODE: TI 88/89 





ON SALE — NOW! 


ELECTRONIC PROJECTS Book 1 
£2.45 plusP&P 


Contains twenty of our best projects from previous 
issues of EE, each backed with a kit of components. 
The projects are: 

Seashell Sea Synthesiser, EE Treasure Hunter, Mini 
Strobe, Digital Capacitance Meter, Three Channel 
Sound to Light, BBC 16K Sideways Ram, Simple 
Short Wave Radio, Insulation Tester, Visual Guitar/ 
Instrument Tuner, Stepper Motor Interface, Eprom 
Eraser, 200MHz Digital Frequency Meter, Infra Red 
Alarm, EE Equaliser loniser, Bat Detector, Acoustic 
Probe, Mains Tester and Fuse Finder, Light Rider — 
(Lapel Badge, Disco Lights, Chaser Light), Musical 
Doorbell, Function Generator, Tilt Alarm, 10W 
Audio Amplifer, EE Buccaneer Induction Balance 
Metal Detector, BBC Midi Interface, Variable Bench 
Power Supply, Pet Scarer, Audio Signal Generator. 


Available from Direct Book Service 
ORDER CODE EP1 


SEE DIRECT BOOK SERVICE pages—for full ordering details 
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EVERYDAY 


LECTRONI 
DATA BOOK 














Written by Mike Tooley for EE and published in association with 
PC Publishing, this book is an invaluable source of information 
of everyday relevance in the world of electronics. It contains not 
only sections which deal with the essential theory of electronic 
circuits, but it also deals with a wide range of practical electronic 
applications. 


It is ideal for the hobbyist, student, technician and engineer. The 
information is presented in the form of a basic electronic recipe 
book with numerous examples showing how theory can be put 
into practice using a range of commonly available ‘industry 
standard’ components and devices. 


A must for everyone involved in electronics! 


Available from your local component supplier or direct from us. 
See the Direct Book Service pages for ordering details. 
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FALSE ALARM % 


I. R. de VAUX-BALBIRNIE =—— 


Deter the casual car thief 


at minimum cost 





ANY CIRCUITS have been pub- 
Ni lished for car alarms. These range 
from the extremely simple to 

sophisticated (and expensive) systems. 
Motor accessory shops also sell a bewilder- 
ing array of such devices—again, over the 
full range of price and complexity. 

However, many cars are stolen by casual 
and opportunist thieves. If these can be 
deterred they will move on and try their 
luck elsewhere. It follows that a real alarm 
is not required at all—just some electronic 
“mystery box” which will confuse the 
would-be thief. If used with a well made 
alarm warning sticker in the windscreen, 
the car is unlikely to be touched. 

Professional thieves are a different mat- 
ter and are not so easily deterred. They will 
have a full knowledge of current alarm sys- 
tems and how to disarm them. Readers 
with expensive and particularly desirable 
cars will need to seek professional advice 
on matters of security. 

One of the problems with car alarms is 
that owners often do not bother to arm 


them when leaving the vehicle for short 
periods. Perhaps they once suffered the 
embarrassment of a false triggering and 
have never used the alarm again. 

This is foolish since the opportunist thief 
is always on the prowl. The False Alarm 
described here operates whenever the igni- 
tion is switched off so no action need be 
taken to arm or disarm it. False triggering is 
impossible, current consumption negligi- 
ble and constructional costs a fraction of 
that of a real alarm. Although normally left 
on, a switch is fitted to allow the circuit to 
be switched off when the car is garaged. 

The False Alarm is built into a small plas- 
tic box attached on or beneath the 
dashboard in a prominent position. This is 
mounted with the narrow edge to the front. 
Two |.e.d.s appear on this edge. One is red 
and in operation flashes briefly every two 
seconds approximately. The other is green 
and lights for two seconds on every fifth 
flash of the red one. This gives the impres- 
sion that an armed alarm—of an unfamiliar 
pattern—is being used. 

















CIRCUIT DESCRIPTION 

The circuit diagram for the False Alarm 
is shown in Fig. 1. [C1 is a C-MOS timer 
configured as an astable multivibrator. 
With switch S1 (On-Off) on, a supply is 
established from the car battery and a con- 
tinuous train of pulses is delivered from its 
output, pin three. 

The frequency of these pulses depends 
on the values of resistors R4, R5 and 
capacitor Cl. With the values specified, 
this will be one every two seconds approxi- 
mately. No adjustment is provided here 
since the exact timings are unimportant. 

The output pulses are of long duration 
with short spaces between (large mark-to- 
space ratio), see Fig. 2. However, in this 
application, it is better to have short on 
states (small mark-to-space ratio). 

This is achieved by transistors TR2 and 
TR3 together with associated components 
in the following way. With the arrival of a 
pulse from IC1 pin three, transistor TR2 
base goes high (positive supply voltage) 
with current entering through resistor R6. 
This turns on transistor TR2 with collector 
current flowing through resistor R7. 

The collector of TR2 is thus made low 
and this low state is applied to transistor 
TR3 base. TR3 is therefore off and with it 
the red l.e.d., D1, in the collector circuit. 


Fig.1. Complete circuit diagram for the False Alarm “break-in” deterrent. 
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The operating current of D1 is limited to 
the correct working value by resistor R8. 


In the periods between pulses, TR2 base’ 


is no longer driven so this transistor 
remains off and no collector current flows. 
The collector is therefore high. Transistor 
TR3 now turns on with base current enter- 
ing via resistor R7 and D1 illuminates. 

In this way, the pulses delivered by IC] 
have been inverted—they are off for a 
longer time than they are on. D1 therefore 
gives brief flashes of light which attract 
attention well and also save power. Note 
that a high brightness l.e.d. is specified for 
D1—this gives a better effect than a stan- 
dard one. 

As well as operating D1 in the manner 
described above, the pulses from TR3 col- 
lector clock IC2, a C-MOS decade counter 
i.c. This device has 10 outputs called 0 to 9 
and on the arrival of pulses to the clock 
input, pin 14, each output goes high in turn. 


OUTPUT 

PULSES 

BEFORE 
INVERSION 


OUTPUT 
PULSES 


AFTER 
INVERSION 


Fig. 2. Output pulses from the timer 
before and after inversion. 


In this application, however, only two 
outputs are used—No. 2 and No. 7 (pins 
four and six respectively). When either of 
these is high, current flows through diodes 
D2 or D3 as appropriate and transistor 
TR4 turns on. This operates the green 
l.e.d. D4, via current-limiting resistor, 
R12. The effect is to operate D4 on each 
Sth flash of l.e.d. D1. 

With the vehicle ignition switched on, 
the circuit is de-activated. This happens 
because a supply is now established to 
transistor TR1 base through resistor R1 so 
making the collector low. This keeps [C1 
pins two and six low also and prevents 
capacitor Cl from charging. IC1 output, 
pin three, is thus kept high continuously. 
When this high state is inverted by transis- 
tors TR2 and TR3, D1 remains off and no 
pulses are delivered to IC2 pin 14 (clock 
input). 

With the ignition off, transistor TR1 
base is kept low via resistor R2. If the igni- 
tion were to be switched off while [C2 out- 
put two or seven was on, D4 would operate 
continuously. To prevent this, [C2 is dis- 
abled by making the reset input, pin 15, 
high through resistor R9. Note that pin 15 
is normally kept low through resistor R10 
allowing the i.c. to operate. 

It is necessary to smooth the “noisy” out- 
put from the car generating system as this 
could cause false operation. This is the pur- 
pose of diodes D6 (for the direct positive 
feed to the circuit) and D5 (for the feed via 
the ignition switch) in conjunction with 
capacitors C3 and C2 respectively. The 
fuse, FS1, is incorporated in the negative 
battery wire to provide protection on both 
supply inputs—that is, direct from the car 
battery and through the ignition switch. 
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Poi Pe Te oe 
pk 


Resistors 


47k 
100k (2 off) 
10k (2off) . 


10M 
560k 
4k7 (2 off) 
390 (2 off) 
1k 

All 0.25W 

5% carbon 


Capacitors 
C1 220n 
C2 10u radial elec. 16V 
C3 100 radial elec. 16V 


Semiconductors 
TR1, TR2, | 
TR3, TR4 ZTX300 npn silicon 
D1 5mm red high- 
brightness l.e.d. 
D2,D3 1N4148 
D4 5mm green l.e.d. 


CONSTRUCTION 


The component layout and underside 
details of the circuit board used in the 
prototype unit is shown in Fig. 3. This uses 
a piece of 0.1in. matrix stripboard, size 12 
strips X 38 holes. 

Begin construction by cutting the board 
to size and drilling the two mounting holes. 
Follow with the inter-strip link wires and 


Guidance only 


D5,D6 1N4001 

iC] ICM 7555 CMOS 
timer 

IC2 4017BE CMOS 
decade counter 


Miscellaneous 
$1 Min. toggle switch with 
1A “make contacts” 
TB1 Three-way 3Aterminal 
block 
FS1 20mmchassis fuse 
holder and 1A fuse to fit 
Stripboard, 0.1in. matrix size 12 
stripsx38 holes; ABS _ plastic 
case, size 107mmx53x18mm; 
small fixings; 3A auto-type wire 
and connectors; solder etc. 


£10 


breaks in the copper tracks as indicated. 
File off the corners at strip A to enable the 
panel to locate in the plastic box. Make a 
careful check for any errors—particularly 
for accidental “bridging” of adjacent cop- 
per tracks. 

Solder all on-board components into 
position taking care over the polarity of the 
diodes and capacitors C2 and C3—do not 


Approx. cost 





Fig. 3. Component layout and underside details of breaks in copper strips. 
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Completed unit showing positioning of components within the plastics case. All 
wiring should be at least 3A rated auto-type cable. 


insert the i.c.’s themselves into their soc- 
kets until the end of construction, how- 
ever. Solder 12cm pieces of light-duty 
stranded connecting wire to copper strips 
B, C, D, E, land L on the right-hand side 
of the panel. 


PREPARING THE CASE 


It is important to remember that the 
desired effect will be obtained only if the 
finished project has a “professional” 
appearance. To this end, the case should be 
chosen with care. The one used in the pro- 
totype had a crackle effect rather than a 
glossy black finish. 

The l.e.d.’s were mounted on the narrow 
edge of the case (see photograph) with the 
switch on the side and the three-way termi- 
nal block TB1 on the rear. Although I.e.d. 
indicators are specified in the parts list, 
ordinary 5mm l.e.d.s could be used but 
they should be mounted using I.e.d. clips. 
Pushing them through holes in the front 
panel without such clips will give a poor 
appearance. 

Drill holes in the case for circuit board 
mounting, l.e.d.s, on-off switch, fuse and 
terminal block. Drill a small hole for the 
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Blending the False Alarm in with the car dashboard layout. 


wires passing through the box to the three- 
way terminal block, TB1. Secure the circuit 
panel and remaioning components. 

Refer to Fig. 4 and complete the internal 
wiring noting the polarity of the l.e.ds. 
Insert the fuse and, finally, place the i.c’s 
into their holders—since these are CMOS 
devices and therefore vulnerable to dam- 
age by static charge, this should be done 
without touching the pins. Note that IC2 is 
“upside down” compared with IC1. 


TESTING AND 
INSTALLATION 


Before making external connections, 
disconnect and remove the car battery. 
Note that all wiring must be done with 
light-duty auto-type cable of 3A rating 
minimum. Also, any connectors used must 
be of a proper automotive pattern—taped 
joints are unsuitable. If any wire passes 
through a hole in metal, a rubber grommet 
must be used. 

Find a_ suitable position on_ the 
dashboard for the unit and make the termi- 
nal block connections. Locate the fusebox. 
Connect TB1/2 to a fuse which is live all the 





D1 D4 
{RED) (GREEN } 


IGN CAR’ CAR 
SWITCH BATT BATT 
+VE -VE 





Fig. 4. Interwiring from the circuit 
board to the case mounted compo- 
nents. 


time and TB1/1 to a fuse which is live only 
while the ignition is on. Connect TB1/3 to 
an earth point (car chassis ‘‘negative 
earth’). Note that the fuse connections 
should be made on the outlet side of the 
fuse. Attach the box in position using adhe- 
sive fixing pads or a small bracket. 

Re-connect the car battery and check 
operation of the unit. Switch on S1, after a 
brief delay and, possibly, a few seconds of 
erratic behaviour the red 1.e.d. should flash 
at approximately two second intervals and 
the green one periodically for two seconds. 
Switch on the ignition, the l.e.ds should go 
off. 

It only remains to buy or make a wind- 
screen sticker and leave the unit to do its 
job. When the car is parked in a secure 
place, S1 may be switched off to minimise 
current consumption. However, the circuit 
could operate continuously for several 
weeks from a well-charged car battery. 

Keep thieves at bay with the False 
Alarm! 
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PROFESSIONAL QUALITY KITS JUST A SMALL SELECTION OF KITS 
Arange of high quality kits as supplied to leading viiceeburiarcorabiea as FROM OUR EVER INCREASING RANGE 


in-house designed and produced, not to be confused with cheap imports. All 






Hobby Kit] 





Fee eoacs Bed and elt componente: Al Ganamitiats sea fully teneaitn ch Kit No. Description Price (each 
irud ue cerice avehiotho't required. or tuned higher for greater security. £ (incl. VA 
MTX. Micro-miniature audio transmitter. 17mm x 17mm. 9V operation. 1000m 1001 0.2 WATT FM TRANSMITTER 4.16 
os A anya ag ones ore eT RE Yr ay 1006: Wess SWITCH 5.83 
grat 2 SOOO 8 vy Smee ee — 
i ' = 7 . 
operation. 1O00M FANG! secure pall ana ae or St £18. 1009 1 WATT FM TRANSMITTER 5.42 
CTX900. Subsster actamblad audin tras et acres be ee sae a 1013 AM-FM-VHF RECEIVER 13.33 
x F r . \UYUUM range ....... Lo 
Sees en cavnr seroder uni lor asenasine CTX900. Gannacts to radio 1018 GUITAR TREMELO 7.08 
earphone socket. Provides output for headphones. 35mm x 50mm. ae - 1020 0-5 MINUTE TIMER 5.42 
HVX400, Mains powered audio transmitter. Connects directly to 240VAC supply. | 1022 METAL DETECTOR 4.16 
XTB9, Crystal controlled audio ranamitter, High performance, YodmiW output, 1026 RUNNING LIGHTS 8.33 
i ith xtal 1 . Ot ailable to z. 85mm ‘ 
iene ai glean ennui Galea Oe aback £36.95 1027. NI CAD BATTERY CHARGER 7.08 
TKX900. Tracker/Bleeper ing lala ter aegis anne ot ee 1029 4 SOUNDS ELECTRIC SIREN 4.99 
i . 63mm i 
Bperation’2-2000m range nee rnin E2NSB 1034 CAR BATTERY CHECKER 2.92 
i i é nects 
Re. MictO oe to aeetta recorder. Tape switches ausomatically witt use of 1036 TRANSISTOR TESTER 3.75 
phone. All conversations Leaked Powares orn line nee 1038 AM-FM AERIAL AMPLIFIER 2.92 
j ini . Connects to tin 
Cae a eac A oH with phone use. All conversations transmitted. 1044. GRAPHIC EQUALIZER 12.91 
So OO Re tu detector. Variable sensitivity Triggers LED and biseper when in 1045 SOUND EFFECT GENERATOR 6.66 
presence of RF field. Detects MTX 15-20 feet. 55mm x 55mm. 9V operation cae 1047 SOUND SWITCH 9.58 
cr ew tes nc cpeegpececisecccdccdscsaccvcccessensccccsescuecegeseceerenscesssnesesedasveaseussassgeniqecosisesanseeds ° 1055 RM RECEIVER USING TDA 7000 12.49 
1059 TELEPHONE AMPLIFIER 8.33 
peewee eee rere meee eee eee eee eeneeeee 1065 INVERTER 12V DC TO 220V AC 20.82 
Pee ge 111) cdatvacedah hinds eodavihsnainaveiseigtas taeeteLaaeeth 1069 12V DC FLUORESCENT 
ere ee Conds atom ches AGRE lowing fr cheaue agen 5.42 
lel cia Crvoreaas Siecariere enn prreilske sari draft or Eurocheque and 1073 VOICE ACTIVATED SWITCH 6.24 
r r for shipment. Credi t ’ 
7 as7e Full bead aan id a saat egle dao erant, Trios sien } 1075 ELECTRONIC DICE WITH LED’s 6.66 
welcome. 1091 GUITAR PRE-AMPLIFIER 7.50 
: | ' Me agrees 1098 DIGITAL THERMOMETER 
ALANS, Pre trtshors 9 Main Ré [> WITH LCD DISPLAY 20.82 
DESIGNS | Warks CV9 2LE a 0827 714476 1114 ELECTRONIC LOCK 7.50 
1117 TV PATTERN GENERATOR 9.17 
1119 TELEPHONE LINE RECORDING 4.16 
1122 TELEPHONE CALL RELAY 6.66 
o 1124 ELECTRONIC BELL 4.99 
C/ECHLOINZE Car Electronics 1125 TELEPHONE LOCK 6.66 
1129 NEGATIVE ION GENERATOR 14.16 
MICRO-PRESSURE CAR ALARM 1131 ROBOT VOICE 6.66 
This new type of alarm is triggered by a unique pressure sensing system . As 1133 STEREO SOUND TO LIGHT 9.52 
any vehicle door is opened, air is drawn out, causing a minute drop in air 
iti A sensor detects this sudden pressure change and sets off the 1208 “eee WITH 4.16 
A sophisticated arrangement of electronic filters and timers provide features to ; . ; 
match ultra-sonic systems but at a fraction of the cost. All kits are supplied complete including 
«x 1 Micro-Pressure intruder detection. Silk Screened pcb, Components, Solder, 
* 2 Operates on all doors and tailgate. Wire and full instruction sheet. 
* 3 No door switches needed. 
* 4 Automatically armed 1 minute after leaving vehicle. Purpose built boxes with silk-screened front 
SAFE IE analy, Paley win auckEy Wee panels are available for some of the above 


* 6 Sounds horn intermittently for 1 minute. 

% 7 Easy fitting - only 3 wires to connect - no holes to drill. 
* 8 Compact design can be hidden below dashboard. 

*% 9 All solid state Power MOSFET output - on relays. 


iii Please consult our catalogue. 
: ~~ /CREDIT CARD HOTLINE (= 
> = 01-205 7485 | | 





MICRO-PRESSURE ALARM KIT £12.95 

opal ea ne LARGE STOCKS OF INTEGRATED CIRCUITS 
VOLT DROP CAR ALARM . 
Our latest alarm using the popular voltage drop method of triggering. Based on SEMI’S, OTPO ELECTRONICS, CAPACITORS, 
the timers of the micro-pressure alarm it offers features 4 to 9 above but relies RESISTORS, SWITCHES AND OTHER 

on the existing door switch operation for triggering. 

VOLT DROP ALARM KIT £11.75 MISCELLANEOUS PRODUCTS 
ASSEMBLED READY TO FIT £17.75 ARE ALSO AVAILABLE FROM 

TOTAL ENERGY DISCHARGE IGNITION Hobbykit 

Our long established Extended CDI system retains the contacts to allow easy " * ° 

fitting whilst the electronics removes the adverse effects. The unique spark For latest kit catalogue and price list 
generating system still out performs the latest all electronic systems. send a large 45p S. A.E. to: 


TOTAL ENERGY DISCHARGE IGNITION £18.95 


ASSEMBLED READY TO FIT £24.90 : Hobbyk i ft Ltd. 


All Electronize kits include clear, easy to follow instructions, quality components 


and everything needed, right down to solder and heatsink compound. UNIT 19, C APITOL INDUSTRI AL P ARK 
va ph pa more details from:- ree pane aarti being . CAPITOL WAY, 
Va od Og (OL (PA Bf mate) [ 67) SSS YA Say Gn ot pei tans 


2 Hillside Road, Four Oaks, Sutton Coldfield, B74 4DQ 
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New S-type for Dolby 


Dolby Laboratories believe that the 
first audio cassette recorders using the 
new S-type noise reduction system will 
be unveiled at the Consumer Electro- 
nics Show to be held in Las Vegas this 
month (January). In a typically guarded 
manner — Dolby have always steered 
clear of hype — Dolby claims that S- 
type can give digital sound quality 
from analogue cassettes. 

First demonstrations of the system 
given to the manufacturers of cassette 
recorders and cassette tapes in Tokyo 
(October 30/31) and London (Novem- 
ber 6) justify this claim. Even on high 
quality reproduction equipment (Quad 
power amp and B and W speakers) in 
George Martin’s Air Studios, it was 
well nigh impossible to tell the differ- 
ence between direct CD replay and off- 
tape monitoring. Even more important, 
the demonstration backed Dolby’s 
claim that the system is compatible 
with existing tape recorders. 

Justification of the compatibility 
claim is vital to Dolby’s sales pitch for 
S-type. The Dolby B-typanoise reduc- 
tion system has now become the de 
facto standard for domestic cassette 
recorders and pre-recorded musicas- 
sette tapes. 

More than 270 million cassette recor- 
ders with B-type noise reduction have 
been manufactured, and virtually all 
pre-recorded musicassette tapes sold 
by the record companies use the 
system. It would be suicidal for a 
record company now to sell tapes with 
a new system that would play back 
only on a new type of recorder. 


Domestic level 

Dolby-S is a domestic version of the 
professional studio system called 
Spectral Recording, SR, which Dolby 
introduced in 1986. Like all previous 
Dolby systems (the original A-type 
professional, and both domestic B and 
domestic C), it monitors the music 
being recorded’ and _. artificially 
increases the level of weak signals. 

On replay, a mirror circuit reduces 
their level again. In the process, any 
unwanted background noise, such as 
hiss from tape or hum from electronic 
circuitry, is reduced. 

Dolby-B reduces the noise of hiss by 
10dB, which makes it sound half as 
loud to the human ear. The record 
industry embraced’ the — system, 
because tapes recorded in Dolby-B still 
sound good on cassette recorders 
without any Dolby circuitry — of which 
around 750 million have now been 
made. 

The Dolby-C system, introduced ten 
years ago, reduces hiss more dramati- 
cally (by around 20dB) and is used by 
hifi buffs to make home recordings. 
But C-type has not been adopted by the 
record industry for musicassettes 
because tapes recorded in C-type do 
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not sound good when played on recor- 
ders without C-type circuitry. 

The new S-type system gives 24dB 
noise reduction at high frequencies 
and 10dB at low frequencies. When a 
tape is replayed on a recorder with S- 
type circuitry, background hiss and 
hum is completely inaudible. Dolby 
Vice-President Ed Schummer, says the 
performance of analogue cassettes 
with S-type is “equivalent to digital 
media under home listening condi- 
tions”. 


Limiting Factor 

“The limiting factor” says inventor 
Ray Dolby “is now the source 
material”. 

The key concept is that the S-type 
encoder monitors the sound over a 
wide band of frequencies and only 
doctors the signal at those frequencies 
where it is weak and needs help. 
Where the signal is stronger, at other 
frequencies, it is left untouched. Inven- 
tor Ray Dolby describes this as the 
“principle of least treatment”. 

Professional SR relies on ten stages 
of signal processing, six acting on high 
frequencies and four on low frequen- 
cies. Domestic S-type has five stages, 
one acting on low frequencies, two 
working on a fixed band of high freq- 
uencies and two working on variable 
bands of high frequency. 


Going public 

Dolby has already proved that SR is 
compatible, by using it for feature films 
which are shown in all cinemas, only a 
few of which have SR reproduction 
equipment. After unannounced trials, 
the film industry decided that the 
public did not notice any difference 
when SR tracks were played in non- 
Dolby cinemas. Now Dolby has to 
convince the record companies that 
they can safely’ start releasing 
musicassettes in S-type for the public 
to play back on any kind of recorder. 

To prove the point Ed Schummer 
made recordings in S-type from CD 
using a modified Pioneer cassette 
deck. He then replayed them (by moni- 
toring off-tape during recording) while 
switching between S-decoding, B- 
decoding, C-decoding and no decoding 
at all, without telling people what they 
were hearing. 

In the worst case situation, an S-type 
recording was played back through a hi 
fi system without any Dolby decoder 
(which is in practice comparable to 
listening through headphones to S- 
type tapes played on a portable stereo 
without any Dolby circuitry), the result 
was suprisingly acceptable. The sound 
is compressed, so that quiet passages 
are artificially made louder, like a piano 
with the sustaining pedal on. But there 
is none of the nasty “pumping” sound 
heard when recordings made using the 





similarly powerful dbx system are 
played back without a decoder. 

Although Dolby does not recom- 
mend this extreme case of missmatch, 
it may even be an advantage, for 
instance in a car where there is a 
constant drone of loud background 
noise which drowns quiet musical sub- 
tleties. 

There is similar, but less exagger- 
ated, compression when _ S-type 
recordings are played back on B-type 
equipment, but barely any discernible 
effect on C-type playback. On S-type 
equipment, the sound of course suffers 
no modification, other than the 
absence of unwanted noise. 


The Chips are Down 

Sony has been working with Dolby 
on the design of integrated circuits. 
The first chips set needed six i.c.s. This 
has now been reduced to three. The 
three-chip set is ready and Dolby is 
incorporating them on prototype S- 
type circuit boards which have already 
been sent out to cassette recorder 
manufacturers for evaluation. | 

This should mean that production 
“demonstration” prototypes are up. 
and running and ready for showing at 
this month’s (January) CES Las Vegas 
Show. There is no professional S-type 
encoder yet, for musicassette dupli- 
cators to test. 

“People are feverishly working on 
circuit boards back in San Francisco, 
even as | speak”, said Schummer. “We 
do not yet have enough demonstration 
boards for everyone who wants one”. 

If the music industry adopts the 
system, Schummer believes that mass 
production of musicassettes can start 
in mid-1990. Sony is already working 
on a single chip version of S-type. 
Schummer quotes “Spring 1990” for 
delivery. 

The first chip sets need 10 volts to 
operate, which makes them difficult to 
incorporate in portable units. It took six 
years to produce a low voltage version 
of the C-type circuit, which is why 
portable stereos with C-type have only 
become available over the last two 
years. A single, low voltage chip for S- 
type is thus several years away. 

Portables will need circuits which 
raise the voltage (and draw more pow- 
er from the batteries). The single chip 
i.c. will have at least 48 pins, meaning 
that it cannot be used as a plug-in 
replacement to fit on existing circuit 
boards. 

Schummer says there has _ been 
“interest from everyone — both hard- 
ware and software companies, but we 
cannot make any positive announce- 
ment on commitment until they do”. 
Sony has however nailed colours to 
the flag by developing the chips and 
Pioneer by developing a_ prototype 
player. 
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Schummer believes B-type will go 
on “probably for ever”, but there is 
clearly less confidence in the future of 
C-type, if S-type takes off. 


Licencing 

Manufacturers taking a licence to 
manufacture S-type recorders will pay 
nothing extra in royalty fees but will 
have to meet new, higher standards for 
decks incorporating S-type. Schummer 
admits that “the most difficult job is to 
agree a standard for azimuth — how to 
measure it, where to measure it — on 
the pancake, or in the finished cassette 
shell?” 

The existing extra licence, which 
allows use of Dolby circuitry and — 
most important — use of the Dolby 


trademark, is indexed to the cost of 
living but currently varies between 25 
cents per channel for high volume 
producers and $1 for low volume. 

Schummer quotes the likely price of 
the three i.c. S-type chip set at between 
three and five times the cost of C-type, 
and the likely cost of the single i.c. as 
between two or three times C-type. A 
dozen manufacturers already manufac- 
ture Dolby i.c.s of B/C-type including 
Hitachi, NEC, Toshiba, National, Signe- 
tics and Matsushita, at a ballpark price 
of around 1000 yen (£4). 

Although Dolby has given private 
demonstrations to duplicators in the 
US, no full scale trade or press launch 
is planned because there are no native 
cassette deck manufacturers. The 


European launch, in London, was 
staged a week after five presentations 
in Tokyo, each to around 45 Japanese 
manufacturers and press. Dolby saw 
the European launch as important, 
because there are several licensed 
manufacturers in Europe, for instance 
Philips, Nokia, Bang and Olufsen and 
Studer. 

Ray Dolby is refreshingly pragmatic 
about the future, compared with the 
bull approach so often adapted by 
many major manufacturers (“This is 
what wil/ happen ...”). 

“No-one really knows what will 
happen when you launch a new sys- 
tem”, says Ray Dolby. “All you can do 
is have a hunch, give it a good try and 
see what happens”. 











TALK 


Catalogue Received 

On receiving the latest 1990 Maplin 
catalogue, and thumbing through 570- 
odd pages, we found it contains some 
good news and some bad. Even so, it is 
still one of the best, if not the best elec- 
tronic components catalogues on the mar- 
ket today and is well worth spending £2.25 
(plus postage — 50p UK, £4 overseas) fora 
copy. 


The good news is that new products can 
be found throughout the 30 major sec- 
tions. The communications section has 
been increased by one third and includes a 
range of Mobile transceivers. Also of spe- 
cial interest to any would be constructors 
of the EE Weather Station is a hardware kit 
(code LM90X (wind hardware kit) £34.95) 
for a wind speed and direction indicator 
housing that will be ideal for housing the 
circuits published in this issue of EE. 

The bad news! In our opinion, the most 
important and used semiconductor listing 
section has been set so small that it is very 
difficult to read and can be easily misinter- 
preted. 


In Brief 

We hear that after trading for over 25 
years in Hertfordshire, making them one 
of the longest trading electronics com- 
panies, BiPak are now operating from 
Southampton offering the same value-for- 
money packs at even lower prices! 

The new 1990 Catalogue, which is avail- 
able free on request, is claimed to contain 
details of hundreds of BiPak bargains. Just 
ring 0703 231003, Fax 0703 787 or write to 
BiPak, PO Box 267, Southampton, SO9 
7XW for your free copy! 
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BY DAVID BARRINGTON 


The excellent Crotech oscilloscope 
“special offer” has been extended by one 
month. This offer covers their Testation 
4445, 3133 25MHz dual-trace and the 3031 
single-trace scopes. Ring 0480 301818 for 
prices or see last month's issue. 


CONSTRUCTIONAL PROJECTS 


Prophet In-Car Air loniser 

The high voltages present in the 
Prophet In-Car Air loniser make it impor- 
tant that only good quality components 
are used throughout this project. This 
applies particularly to the high voltage 
capacitors and diodes. 

The small ferrite pot-core, type RM7/ 
250, could prove to be very difficult to 
locate locally. The one used in our model 
was purchased from Semiconductor 
Specialists. 

For those readers who may experience 
problems in obtaining all the parts for this 
project, a complete kit. (£21.39), plus 
details of additional “experiments” using 
the ioniser, may be purchased from 
Specialist Semiconductors, Dept EE, 
Room 111, Founders House, Redbrook, 
Monmouth, Gwent. Add £1.15 for UK 
p&p, and £5 overseas (deduct VAT). 

The small, single-sided, printed circuit 
board is available from the EE PCB Ser- 
vice, code EE676 (see page 144). 


EE Weather Station 

One or two problems could be thrown 
up when sourcing components for the EE 
Weather Station. The slotted opto-switch 
used in the Anemometer head is the stan- 
dard type and not the version with an 
integral Schmitt trigger. 

The standard version should be availa- 
ble from most component suppliers. How- 
ever in case of difficulty, it is current 
listed by Electromail (@ 0536 204555), 
order code 306-061. 

The 10-segment bargraph Module used 
in the Anemometer display is also listed 
by Electromail, code 304-611. For those 
readers who wish to construct the display 
from separate components, the LM3914 
i.c. is currently listed by most semiconduc- 
tor suppliers. 


Having searched high and low for a 
source of the OP160 infra red I.e.d. and the 
OP500 phototransistor, we referred back 
to the designer who informs us they were 
purchased from Rapid Electronics. How- 
ever, although we have not tried them in 
the model, we feel sure that the TIL78 infra 
red l.e.d. and the TIL32 phototransistor 
will do the job here. These two devices are 
fairly common and most semiconductor 
suppliers should carry stocks. 

The only source we have found for the 
7444 3-bit Gray to decimal decoder is 
Cricklewood Electronics (& 01-452 0161). 

The five printed circuit boards, required 
for this installment of the Weather Station, 
are available from the EE PCB Service, see 
page 144 for prices. 


Quick Cap Tester 

We do not expect any component pur- 
chasing problems to arise for readers 
undertaking the construction of the Quick 
Cap Tester. The low power solid-state 
buzzer is now stocked by most of our 
advertisers. 

Acomplete kit of parts (£9.69), including 
p.c.b., may be purchased from Magenta 
Electronics, Dept EE, 135 Hunter Street, 
Burton on Trent, Staffs, DE14 2ST. Add £1 
for p&p per order. 

The “touch pad” printed circuit board is 
obtainable from the EE PCB Service, code 
EE668 (see page 144). 


Tune Generator | 

The only component called for in the 
Tune Generator, this month’s Easiwire 
“pocket money” project, that we feel read- 
ers will have some difficulty locating is the 
pre-programmed melody i.c. type UM66. 
This appears to be only available from 
Maplin and comes in four versions. 

The melodies available are numbered 
from one to four and are as follows: 1- 
Christmas melodies; 2-birthday; 3-wed- 
ding march and 4-Elvis’ Love Me Tender. 
When ordering it is most important to 
quote the suffix number, i.e. UM66/3 
(wedding march). 

The Easiwire matrix board is now 
stocked by quite a few of our advertisers 
and readers should have little difficulty 
sourcing the wiring connectors or pen. For 
details of local stockists readers can con- 
tact BICC-Vero (@& 0489 788774) direct. 


False Alarm 

We cannot foresee any component buy- 
ing problems for readers wishing to build 
the False Alarm project. However, it is 
most important to use only correctly rated 
auto-type wires and connector where 
specified. 

Prior to installing the unit in the car, it is 
advisable to disconnect the car battery. 
When installed the wiring should be dou- 
ble-checked “before” reconnecting the 
battery. 


131 


Easiwire/Pocket Money Project 


TUNE 









CHRIS BOWES 


GENERATOR 





A very simple “fun” circuit that can 
be used as a warning output for 


many projects 


HIS is a novelty project making use 
of a special integrated circuit, of the 


type used in greeting cards, which 
has all of the necessary circuitry to pro- 
duce a pre-programmed tune. It may be 
used in its own right as described in this 
article, or may be incorporated with one 
of the sensor circuits from this series so 
that the tune may be played automatically 
when a certain set of conditions arises. 


HOW IT WORKS 


The basis of this very simple circuit is a 
UM66 integrated circuit, which in fact 
looks like a small signal transistor. There 
are in fact four versions of this device 
available, each one producing a different 
tune or set of tunes. The integrated circuit 
contains all of the tone generating circuits 
plus the pre-programmed sequence neces- 
sary to generate the tune already built into 
it. 

As soon as power is applied to the 
positive and negative inputs of the UM66 
then the tune generating circuit starts and 
the tune is fed to the output of the i.c. This 
output is sufficiently large to drive a small 
piezo transducer but the sound produced 
is somewhat “tinny”. A very simple 
emitter follower amplifier has therefore 
been incorporated into this project so that 
the i.c. can drive a loudspeaker. 


CIRCUIT DESCRIPTION 


The circuit diagram for the Tune 
Generator is shown in Fig. 1, IC1 is the 
UM66 tune generator integrated circuit. 
When power is applied to pins 2 (+ ve.) 
and 3 (—ve), the tune generator starts to 
operate and an output, corresponding to 
the tune pre-programmed into the circuit 
is provided at the output (pin 1). 

In order to produce an adequate level of 
sound the output from pin 1 of IC1 is fed 
to a simple emitter follower amplifier 
comprising TR1, R1, R2 and LS1. This 
causes the loudspeaker to output the tones 
generated by IC1. R2 and R1 are protec- 
tion resistors included into the emitter 
follower circuit to restrict the flow of 
current through the transistor and louds- 
peaker to safe values. 

This project, unlike most of the other 
circuits in the Pocket Money Projects 
series, uses a supply of only three volts, 
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provided by two 1.5 volt batteries (B1 and 
B2). The current to drive the circuit is 
allowed to flow through the circuit by the 
operation of the push-to-make switch S1. 
In this circuit S1 is placed in a somewhat 
unusual arrangement, by being connected 
between the two battery holders. 

This arrangement was chosen because 
the battery holders used for the prototype 
were supplied with flying leads and the 
positioning of S1 between the two batter- 
ies, made for ease of wiring when con- 


structing the circuit. If other arrangements | 


are required there is no reason why S1 
cannot be fitted in any convenient place in 
the battery supply circuit. 





Fig. 1. Complete circuit diagram for 
the Tune Generator. 


CONSTRUCTION 


This circuit has been designed to be 
constructed using the Easiwire board sup- 
plied on the front of the Dec ’89 issue. The 
board needs first of all to be cut to the 
correct size to accommodate the compo- 
nents. The layout shown in Fig. 2, was 
designed to use a piece of Easiwire board 
which is 38 by 10 holes, this is the correct 
size to fit into the specified case. If your 
requirements call for a smaller piece of 
board you should be able to adapt the 
layout to suit your specific needs since the 
components require very little space. 

Once the board has been cut then the 
next stage is to insert the components into 





the correct places as shown in Fig. 2. It is 
important that IC1 and TR1 are inserted 
in the board the correct way round, since 
these are polarised components and incor- 
rect placement and/or polarity will cause 
the circuit not to work and may cause 
them to be permanently damaged. 

Once the components have been in- 
serted the board can be turned over and 
the component leads cropped to approxi- 
mately 3mm length using, a small pair of 
cutters. The components are then wired 
together using the Easiwire pen. 

At the start of a wiring run a small 
length (approximately 10mm) of wire 
should be pulled out from the pen and 
held in contact with the circuit board by 
means of finger pressure. The wire is then 
pulled to the first component and wound 
up the component’s tail for four or five 
turns, using the pen. The wire is then 
wound down the component tail for 
another four or five turns, keeping a slight 
amount of pressure on the wire. The pen 
is then moved to the next component’s tail 
where the process is repeated. 

This process continues until all of the 
connections in that particular wiring run 
have been made. The wire is then cut, 
using the cutter built into the pen, reason- 
ably close to the last component tail. The 
excess wire at the beginning of the run can 
also be cut off using the cutter. This 
process is repeated until all of the wire 
links shown in Fig. 2. have been made. 
This circuit is particularly easy to wire up 
since there are no occasions where the 
wiring crosses or comes close to other 
wiring. 

Before the circuit can be tested the 
external components should be wired up 
using soldered joints in the conventional 
manner with the leads to the batteries and 
loudspeaker being terminated with the 
special connectors required for the 
“spring” connectors fitted to the Easiwire 
board. 


TESTING 


Before the batteries are inserted into the 
battery holders the circuit should be thor- 
oughly checked to ensure that the two 
polarity sensitive components, IC1 and 
TR1 are both correctly inserted into the 
board and wired up as shown in the 
diagrams. The batteries can then be in- 
serted into their holders and S1 operated. 
The appropriate tune should then be 
heard from the loudspeaker. After the 
tune has played once the sound should 
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stop and the tune should not restart until 
S1 has been released and then pressed 
again. 

This is a very simple circuit so it is 
unlikely that any problem should be ex- 
perienced when it is tested after construc- 
tion. If the circuit does not operate as 
described above then it will be necessary 
to find the fault(s) preventing the circuit 
from working. The first stage is to visually 
check once more for incorrectly inserted 
or wired components. If the visual check 
reveals nothing amiss then it will be 
necessary to use a multimeter to search 
further for the fault. 





+23 68% 10 15 


Bi+ 


teeroanmooow P 
oo 00o0c0o 0000 


20 25 


SOME RS ee ee Beta Se ae ae 


but this voltage then falls markedly when 
the batteries are connected to the circuit 
board, it must be suspected that there is 
either a short circuit in the wiring of the 
circuit board or that IC1 or TR1 have 
been inserted into the board the wrong 
way round. 

Once a reliable 3 volt supply is available 
at the power supply rails the next stage is 
to check that this voltage is available 
across pins 2 and 3 of IC1 (with pin 2 being 
at +3 volts with respect to pin 3). If this 
voltage is not measurable across pins 2 
and 3 of IC1 then the resistance of 
connection between positive input to the 
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Fig. 2. Easiwire board component layout and details of the underside wiring. 
Note that a lead from the negative of battery B1 should be taken to one side of 


push switch S1 and a lead from the positive connection of B2 to the other 


terminal of S71. 


The next stage is to check that the two 
batteries are each giving out 1.5 volts or 
something very close to this, by connect- 
ing the voltmeter directly across each 
battery in turn. If this test reveals no 
problem then the next stage is to check, 
that when S1 is operated 3 volts is avail- 
able between the positive and negative 
input connections to the Easiwire board. 

If the battery voltage is not measured at 
this point when S1 is operated then the 
battery connectors should be removed 
from the connecting springs on the Easi- 
wire board and the test repeated with the 
voltmeter connected across the battery 
connectors. If pressing S1 does not pro- 
duce the battery voltage across the battery 
connectors then the power supply circuit 
should be checked through to find the 
fault. 

If 3 volts is available at the output 
connectors from the batteries to the circuit 
board when Si is operated with the 
battery input connectors disconnected, 
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Easiwire board and pin 2 should be 
checked, using the resistance setting of the 
multimeter. A similar check should also 
be made between the negative input and 
pin 3 of IC1. | 

With 3 volts available between pins 2 
and 3 of IC1 then the appropriate sound 
should be available at pin 1, unless the i.c. 
has been damaged by incorrect connec- 
tion. It is difficult to check that this output 
is actually available unless the emitter 
follower amplifier of the project is work- 
ing properly. It is therefore advisable to 
check that the emitter follower circuit is 
functioning correctly before discarding 
IC1 as faulty. 

When testing it is important to remem- 
ber that the i.c. automatically ceases to 
produce an output at the end of the tune 
programmed into it. The tune should 
however restart if the supply voltage is 
removed and then reconnected. 


COMPONENTS 


Resistors 
R1 1k 
ae: a 
All Ya watt carbon film See Page 
5% tolerance 131 


Semiconductors 
TR1 BFY50 (or any 
medium power npn 
transistor) 
IC1 UM66 tune generator 
(see text) 


Miscellaneous 

LS1 8 ohm loudspeaker 

S1 push-to-make s.p.s.t. 

switch 

B1,B2  AdAcell and holder (2 off) 
Easiwire board (as supplied free 
with Dec. ‘89 issue of EE); Easiwire 
connectors (4 off each type); suit- 
able plastic case approx 100x75x 
40mm; connecting wire etc. 


£4 


Approx. cost 
Guidance only 
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EMITTER FOLLOWER 


Fault finding on the emitter follower 
circuit starts with a voltage check to 
ensure that the battery voltage is measur- 
able between the negative battery input to 
the board and the top end of R2. A similar 
check should be made between the posi- 
tive battery input and the negative con- 
nection to LS1. If these voltage tests 
reveal that the battery voltage is available 
across the power supply rails of this part of 
the circuit but no output is heard from LS1 
it will be neccessary to check the emitter 
follower circuit. 

Unless sophisticated test gear, such as 
an oscilloscope, is available it is best to 
fault-find on this circuit as if it were a d.c. 
circuit. Before doing this it is essential that 
the link between pin 1 of [Ci and R1 is 
removed before any further checks are 
commenced to prevent the risk of damag- 
ing IC1. The end of R1 which has now 
been disconnected from pin 1 of ICI 
should be temporarily connected to the 
positive supply rail. The negative lead to 
the voltmeter should be connected to the 
negative battery input and the positive 


lead of the voltmeter should be connected 


to the end of R1 which is now connected 
to the positive power supply rail and if all 
is well the battery voltage should b 
measured here. | 


A rather crude but effective method of mounting the 
loudspeaker on the case lid. 
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The completed circuit board slotted into a small plastic case. 


The positive meter lead should then be 
moved so as to measure the voltage 
present at the junction of R1 and the base 
of TR1. If all is well a voltage of around 
1.3 to 1.5 volts should be measured. If, 
however, the voltage measured at this 
point is virtually the same as the battery 
voltage then it is likely that there is an 
open circuit somewhere in the connections 
either between R1 and the base of TR1 or 
between the emitter of TR1 through LS1 
to the 0 volt supply rail. 

The next step is to measure the voltage 
across LS1 which should be about 0.7 volts 
less than that measured at the base of 
TR1. If no voltage is measurable across 
LS1 but a voltage is measured between 0 
volts and the base of TR1 then the 
loudspeaker should be disconnected and 
its resistance checked. 

If the resistance of the loudspeaker is 
correct and a voltage is measurable 
between 0 volts and the base of TR1 then 
the voltage at the collector of TR1 should 
be measured. This voltage should be 
slightly higher than that measured at the 
base of TR1 and should be the same as that 
measured at the end of R2 not connected 
to the power supply rail. If these two 
voltages differ then the connection 
between R2 and the collector of TR1 
should be checked to ensure that it is sound. 


If the emitter follower circuit is func- 
tioning properly then the voltage mea- 
sured across the loudspeaker should fol- 
low the voltage measured at the base of 
TR1 but should be approximately 0.7 volts 
less than it. When the end of R1 which 
should normally be connected to the 
output of IC1, is connected to the positive 


‘supply rail then the voltage at the base of 


TR1 should rise, causing the voltage 
across the loudspeaker to rise and the 
loudspeaker to make a click. When R1 is 
disconnected from the power supply rail 
the voltage across LS1 should fall to 0 
volts and a second click should be heard. 
The current necessary to drive the 
loudspeaker is provided from the positive 
power supply rail through R2 and the 
collector/emitter of TR1. 


CASE 


Although this project may be made 
“free standing”. If it is intended for the 
tune generator to be used on its own then 
it is advisable to fit it into a case. The first 
stage of this process is to find suitable 
places in the case where the circuit board, 
loudspeaker, battery holders and S1 can 
be mounted. Once these positions have 
been decided upon they should be marked 
in the case and appropriate holes drilled. 

It will also be neccessary to drill holes 
through which the sound from the loud- 
speaker can reach the outside world. 
Some loudspeakers are provided with 
mounting holes already drilled in the base. 
In which case the position of these should 
be marked on the case and appropriate 
holes drilled. If the loudspeaker is not 
provided with mounting holes then it is 
possible to mount it onto the case, either 
by sticking it with “Araldite”, or a similar 
strength adhesive, or by using a clamp 
arrangement as shown in the photographs. 

Once the case has been drilled, it may 
be lettered, if desired, using rub down 
lettering. This should be secured in place 
with several layers of spray-on clear var- 
nish which must be allowed to dry thor- 
oughly before the case. mounting compo- 
nents are fitted. 


IN USE 


The circuit is extremely easy to use. All 
that is required to start the tune playing is 
to operate S1. The tune will continue to 
play until either S1 is released or the 
programmed tune is finished. Before the 
tune can be heard again it is necessary to 
release S1 momentarily. 


The completed Tune Generator showing the speaker 
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KASIWIRE 


construction the easy way. 





Circuit 


Solderless, quick and easy to learn. That’s Circuigraph 
Easiwire from BICC-VERO. From now on you'll wonder 
why you ever used solder to construct your electronic 
Circuits! 


Consider the benefits Easiwire offers: 


You néed no solder, no chemicals 

You simply wind the circuit wire around the pins 
You can re-use components 

It's easy to change 

The cost is low 


What's more, Easiwire is ideal for circuit repairs. 


In kit form, Easiwire comes complete with everything you 
need to construct circuits. That includes a wiring pen with 
integral cutter, two reels of wire, acomponent positioning 
and removal tool — and an instruction book. Of course kit 
items are available separately too. 


VERO 


BICC] ELECTRONICS 
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Take advantage of the special offer price now. Complete 
the coupon below and send it to: 


BICC-VERO Electronics Limited, 
Flanders Road, 

Hedge End, 

Southampton, SO3 3LG. 


or phone 0489 788774 now with your credit card number 
(24-hour answering service) 





Please rush me............... sesececeeeseseeeeeeeLcasiwire — kits. 
Special offer price £15. — (includes p & p and VAT). 


| enclose cheque/postal order fOr ............ccccccceeesseesseeeees 
made payable to BICC-VERO Electronics Limited. 
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MORE BOOKS NEXT MONTH — 
Ree PROJECT CONSTRUCTION i 


HOW TO GET YOUR 

ELECTRONIC PROJECTS WORKING 

R. A. Penfold 

We have all built projects only to find that they did not 
work correctly, or at all, when first switched on. The aim 
_ of this book is to help the reader overcome just these 
problems by indicating how and where to start looking 
for many of the common faults that can occur when 
building up projects. 

96 pages Order code BP110 £2.50 


HOW TO DESIGN AND MAKE 

YOUR OWN P.C.B.s 

R. A. Penfold 

Deals with the simple methods of copying printed circuit 
board designs from magazines and books and covers all 
aspects of simple p.c.b. construction including photo- 
graphic methods and designing your own p.c.b.s. 

80 pages Temporarily out of print 


The books listed have been 
selected as being of special 
interest to everyone involved in 
electronics and computing. They 
are supplied by mail order direct 
to your door. Full details are 
given on the last book page. 

For another selection of books 
see next month’s issue. 


MORE BOOKS NEXT MONTH 





BEGINNER’S GUIDE TO BUILDING 

ELECTRONIC PROJECTS 

R. A. Penfold 

Shows the complete beginner how to tackle the practical 
side of electronics, so that he or she can confidently build 
the electronic projects that are regularly featured in 
magazines and books. Also includes examples in the 
form of simple projects. 

112 pages Order code No. 227 £1.95 


ELECTRONIC SCIENCE PROJECTS 

O. Bishop 

These projects range in complexity from a simple colour 
temperature meter to an infra-red laser. There are novel- 
ties such as an electronic clock regulated by a resonating 
spring, and an oscilloscope with solid-state display. 
There are scientific measuring instruments such as a pH 
meter and an electro-cardiometer. All projects have a 
strong scientific flavour. The way they work, and how to 
build and use them are fully explained. 

144 pages Order code BP104 £2.95 





Beginners Guide to 
Building Electronic 
Propects 
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ELECTRONIC PROJECTS — BOOK 1 

Published by Everyday Electronics in association with 
Magenta Electronics. 

Contains twenty of the best projects from previous 
issues of EE each backed with a kit of components. The 
projects are: Seashell Sea Synthesiser, EE Treasure 
Hunter, Mini Strobe, Digital Capacitance Meter, Three 
Channel Sound to Light, BBC 16k Sideways Ram, Simple 
Short Wave Radio, Insulation Tester, Visual Guitar/ 
instrument Tuner, Stepper Motor Interface, Eprom 
Eraser, 200MHz Digital Frequency Meter, Infra Red 
Alarm, EE Equaliser loniser, Bat Detector, Acoustic 
Probe, Mainstester and Fuse Finder, Light Rider — (Lapel 
Badge, Disco Lights, Chaser Light), Musical Doorbell, 
Function Generator, Tilt Alarm, 10W Audio Amplifier, EE 
Buccaneer Induction Balance Metal Detector, BBC Midi 
Interface, Variable Bench Power Supply, Pet Scarer, 
Audio Signal Generator. 

128 pages(A4 size) Order Code EP1 £2.45 


ME Ties CIRCUITS & DESIGN Ree 


PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 1 

PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 2 


R. A. Penfold 
These books are designed to aid electronic enthusiasts 
who like to experiment with circuits and produce their 
own projects, rather than simply following published 
project designs. 


BOOK 1 contains: Oscillators—sinewave, triangular, 
squarewave, sawtooth, and pulse waveform generators 
operating at audio frequencies. Timers—simple mono- 
stable circuits using i.c.s, the 555 and 7555 devices, etc. 
Miscellaneous—noise generators, rectifiers, compara- 
tors and triggers, etc. 


BOOK 2 contains: Amplifiers—iow level discrete and 
op-amp circuits, voltage and buffer amplifiers including 
d.c. types. Also low-noise audio and voltage controlled 
amplifiers. Filters—high-pass, low-pass, 6, 79, and 24dB 
per octave types. Miscellaneous—i.c. power amplifiers, 
mixers, voltage and current regulators, etc. 


BOOK 1 Order code BP117 £1.95 


128 pages 
BOOK 2 Order code BP118 £1.95 


112 pages 


ELECTRONIC ALARM CIRCUITS MANUAL 
R. M. Marston 
One hundred and forty useful alarm circuits, of a variety 
of types, are shown in this volume. The operating princi- 
ple of each one is explained in concise but comprehen- 
sive terms, and brief construction notes are given where 
necessary. 

Aimed at the practical design engineer, technician and 
experimenter, as well as the electronics student and 


amateur. 
124 pages Order code NE11 £9.95 


DESIGNING DC POWER SUPPLIES 

G. C. Loveday C.Eng MIERE 

Covers all aspects of the design of regulated power units, 
using discretes, i.c. regulators and switched units. It also 
covers protection circuits and reference supplies. Many 
design examples and exercises all with fully worked sol- 
utions are given. 


MODERN OPTO DEVICE PROJECTS 

R.A. Penfold 

In recent years, the range of opto devices available to the 
home constructor has expanded and changed radically. 
These devices now represent one of the more interesting 
areas of modern electronics for the hobbyist to experiment 
in, and many of these devices have useful practical applica- 
tions as well. This book provides a number of practical 
designs which utilize a range of modern opto-electric 
devices, including such things as fibre optics, ultra bright 
|.e.d.s and passive IR detectors etc. 

While many of these designs are not in the “dead simple” 
uategory, they should be within the capabilities of anyone 
with a reasonable amount of experience in electronics con- 
struction and some of the more simple designs are suitable 
for begintrers. 


104 pages Order code BP194 £2.95 


DIGITAL LOGIC GATES AND FLIP-FLOPS 

lan R. Sinclair 

This book, intended for enthusiasts, students and techni- 
cians, seeks to establish a firm foundation in digital elec- 
tronics by treating the topics of gates and flip-flops 
thoroughly and from the beginning. This is not a con- 
structor’s book in the sense of presenting circuits to build 
and use, it is for the user who wants to design and 
troubleshoot digital circuitry with considerably more 
understanding of principles. 

Topics such as Boolean algebra and Karnaugh map- 
ping are explained, demonstrated and used extensively, 
and more attention is paid to the subject of synchronous 
counters than to the simple but less important ripple 
counters. 

No background other than a basic knowledge of elec- 
tronics is assumed, and the more theoretical topics are 
explained from the beginning, as also are many working 
practices. The book concludes with an explanation of 
microprocessor techniques as applied to digital logic. 
200 pages Order code PC106 £8.95 


HOW TO USE OP-AMPS 

E. A. Parr 

This book has been written as a designer's guide 
covering many operational amplifiers, serving both as a 
source book of circuits and a reference book for design 


- calculations. The approach has been made as non- 


mathematical as possible. 


MICRO INTERFACING CIRCUITS-BOOK 1 
MICRO INTERFACING CIRCUITS-BOOK 2 
R. A. Penfold 
Both books include practical circuits together with details 
of the circuit operation and useful background informa- 
tion. Any special constructional points are covered but 
p.c.b. layouts and other detailed constructional informa- 
tion are not included. 

Book 1 is mainly concerned with getting signals in and 
out of the computer;. Book 2 deals primarily with circuits 
for practical applications. 


Book 1 112 pages Order code BP130 £2.25 
Book 2 112 pages Order code BP131 £2.75 
SENSORS AND TRANSDUCERS 


Keith Brindley 

There are a considerable number of transducers. Look 
through any electronic components catalogue and you'll 
find a wide variety of types, and each type has many ver- 
sions. It’s not easy to choose a transducer correctly for a 
particular function. In many specifications, terms and 
procedures are referred to which might deter you from 
using one that is, in fact, the best for the job. Yet, opting 
to use a transducer merely because it is easier to inter- 
face into the measuring system is not the answer. A 
greater knowledge of all types of transducers capable of 
doing the task is the ideal, and only then can a totally 
satisfactory decision be made to use one in particular. 
176 pages Order code NE17 £12.95 


ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
ROBOTS 


Robert Penfold 

Robots and robotics offer one of the most interesting areas 
for the electronics hobbyist to experiment in. Today the 
mechanical side of robots is not too difficult, as there are 
robotics kits and a wide range of mechanical components 
available. The micro controller is not too much of a problem 
either, since the software need not be terribly complex and 
— inexpensive home computers are well suited to the 
task. 

The main stumbling block for most would-be robot builders 
is the electronics to interface the computer to the motors, 
and the sensors which provide feedback from the robot to 
the computer. The purpose of this book is to explain and 
provide some relatively simple electronic circuits which 





bridge this gap. 
131 pages Order code BM2 £6.95 160 pages Order code BP88& £2.95 92 pages Order code BP179 £2.95 
Wdcmemmune 50 SIMPLE LED CIRCUITS 
a Eorp, Mt tcetniaasas, R. N. Soar — 
= CT RONIC ALA “oer Contains 50 interesting and useful circuits and applica- 
COR C UTS Ma NCAR ' tions, covering many different branches of electronics, 
: rE ' using one of the most inexpensive and freely available 
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; components—the light-emitting diode (LED). Also in- 
' cludes circuits for the 707 common anode display 

' 64 pages Order Code BP42 £1.95 
BOOK 2 50 more |.e.d. circuits Order code BP87. £1.95 


ELECTRONICS SIMPLIFIED 

—CRYSTAL SET CONSTRUCTION 

F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

Especially written for those who wish to participate in the 
intricacies of electronics more through practical con- 
struction than by theoretical study. It is designed for all 
ages upwards from the day one can read intelligently and 
handle simple tools. 

80 pages Order Code BP92 £1.75 
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ELECTRONICS TEACH-IN 
Michael Tooley BA and David Whitfield MA MSc 
CEng (published by Everyday Electronics) ; 
This value for money EE book provides a comprehensive 
background to modern electronics including test gear 
projects. A complete course in basic electronics; designed 
for the complete newcomer it will however also be of value 
to those with some previous experience of electronics. 
Wherever possible the course is related to ‘‘real life’ 
working circuits and each part includes a set of detailed 
practical assignments. Includes details of eight items of 
related test gear giving full constructional information and 
diagrams for each one. They are: Safe Power Supply; 
Universal LCR Bridge; Diode/Transistor Tester; Audio 
Signal Tracer; Audio Signal Generator; RF Signal 
Generator; FET Voltmeter; Pulse Generator. An excellent 
companion for anyone interested in electronics and 
invaluable for those taking G.C.S.E. and BTEC electronics 


courses. 
104 pages (A4 size) Order code EE/T-! £1.95 
FROM ATOMS TO AMPERES 

F. A. Wilson 


Explains in crystal clear terms the absolute fundamen- 
tals behind electricity and electronics. Really helps you 
to discover and understand the subject, perhaps for the 
first time ever. 

Have you ever: Wondered about the true link between 
electricity and magnetism? Felt you could never under- 
stand the work of Einstein, Newton, Boltzmann, Planck 
and other early scientists? Just accepted that an electron 
is like a little black ball? Got mixed up with e.m.f. and 
p.d.? Thought the idea of holes in semiconductors is a bit 
much? 

Then-help is at hand with this inexpensive book, in as 
simple a way as possible and without too much complex 
mathematics and formulae. 

244 pages Order code BP254 £3.50 


BEGINNERS GUIDE TO MICROPROCESSORS 

E.A. Parr 

An excellent grounding in microprocessors, this book is 
broadly relevent to the whole of our Introducing 
Microprocessors course. It is easy to read and well 
illustrated. 
224 pages 


Order code NE03 £5.95 
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ELECTRONICS TEACH-IN No. 3 — EXPLORING 
ELECTRONICS (published by Everyday Electronics) 
Owen Bishop 


Another EE value for money publication aimed at stu- 
dents of electronics. The course is designed to explain 
the workings of electronic components and circuits by 
involving the reader in experimenting with them. The 
book does not contain masses of theory or formulae but 
straightforward explanations and circuits to build and 
experiment with. 

Exploring Electronics contains more than 25 useful 
projects, assumes no previous knowledge of electronics 
and is split into 28 easily digestible sections. 
88 pages (A4 size) Order code TI3 


ELECTRONICS TEACH-IN 88/89— 

INTRODUCING MICROPROCESSORS 
Mike Tooley BA (published by Everyday Electronics) 

A complete course that can lead successful readers to 
the award of a City and Guilds Certificate in Introductory 
Wceoprocessors (726/303). The book contains every- 
thing you need to know including full details on register- 
ing for assessment, etc. 


£2.45 


80 pages (A4 size) Order code TI-88/89 £2.45 
NEWNES ELECTRONICS 

POCKET BOOK 

E. A. Parr 


Newnes Electronics Pocket Book has been in print for 
over twenty years and has covered the development of 
electronics from valve to semiconductor technology and 
from transistors to LSI integrated circuits and micro- 
processors. To keep up to date with the rapidly changing 
world of electronics, continuous revision has been 
necessary. This new Fifth Edition takes account of recent 
changes and includes material suggested by readers of 
previous editions. New descriptions of op.amp. applica- 
tions and the design of digital circuits have been added, 
along with a totally new chapter on computing, plus 
other revisions throughout. 

315 pages (hard cover) Order Code NEO2 £9.95 


ELECTRONICS —A “MADE SIMPLE” BOOK 

G. H. Olsen 

This book provides excellent background reading for our 
Introducing Digital Electronics series and will be of interest 
to everyone studying electronics. The subject is simply ex- 
plained and well illustrated and the book assumes only a 
very basic knowledge of electricity. 

330 pages Order code NE10 £4.95 


AVAILABLE MID FEB 


EVERYDAY ELECTRONICS DATA BOOK 

Mike Tooley BA 

(published by EE in association with PC Publishing) 
This book is an invaluable source of information of 
everyday relevance in the world of electronics. It 
contains not only sections which deal with the essential 
theory of electronic circuits, but it also deals with a wide 
range of practical electronic applications. 

It is ideal for the hobbyist, student, technician and 
engineer. The information is presented in the form of a 
basic electronic recipe book with numerous examples 
showing how theory can be put into practice using a 
range of commonly available “industry standard” 
components and devices. 

A must for everyone involved in electronics! : 
256 pages Order code DATA £8.95 


ELECTRONIC HOBBYISTS HANDBOOK 

R.A. Penfold 

Provides an inexpensive single source of easily located 
information that the amateur electronics enthusiast is likely 
to need for the day-to-day pursuance of this fascinating 
hobby. Covers common component colour codes. Details 
the characteristics and pinouts of many popular 
semiconductor devices, including various types of logic 
ICs, operational amplifiers, transistors, FETs, unijunctions, 
diodes, rectifiers, SCRs, diacs, triacs, regulators and 
SMDs, etc. Illustrates many useful types of circuits, such 
as timers and oscillators, audio amplifiers and filters, as 
well as including a separate section on power supplies. 
Also contains a multitude of other useful cata. 

88 pages Order code BP233 £4.95 


ESSENTIAL THEORY FOR THE 

ELECTRONICS HOBBYIST 

G. T. Rubaroe, T.Eng (C.E.1.), Assoc.1.E.R.E. 

The object of this book is to supply the hobbyist with a 
background knowledge tailored to meet his or her 
specific requirements and the author has brought to- 
gether the relevant material and presented it in a readable 
manner with minimum recourse to mathematics. 

128 pages Order Code 228 £2.50 


PRACTICAL DIGITAL ELECTRONICS HANDBOOK 

Mike + ag (Published in association with Everyday Elec- 
The vast majority of modern electronic systems rely heavily 
on the application of digital electronics, and the Practical 
Digital Electronics Handbook aims to provide readers with 
a practically based introduction to this subject. The book 
will prove invaluable to anyone involved with the design, 
manufacture or servicing of digital circuitry, as well as to 
those wishing to update their knowledge of modern digital 
devices and techniques. Contents: Introduction to 
integrated circuits; basic logic gates; monostable and 
bistable devices; timers; microprocessors; memories; input 
and output devices; interfaces; microprocessor buses. 
Appendix 1: Data. Appendix 2: Digital test gear projects; 
tools and test equipment; regulated bench power supply; 
logic probe; logic pulser; versatile pulse generator; digital 
IC tester; current tracer; audio logic tracer; RS-232C 
breakout box; versatile digital counter/frequency meter. 
Appendix 3: The oscilloscope. Appendix 4: Suggested 
reading. Appendix 5: Further study. 

208 pages Order code PC100 £6.95 
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NEWNES COMPUTER ENGINEER’S 
POCKETBOOK (Second Edition) 

Michael Tooley 

An invaluable compendium of facts, figures, circuits and 
data, indispensable to the designer, student, service 
engineer and all those interested in computer and 
microcomputer systems. It will appeal equally to the 
hardware or software specialist and to the new band of 
“software engineers’. This first edition covers a vast 
range of subjects at a practical level, with the necessary 
explanatory text. The data is presented in a succinct and 
rapidly accessible form so that the book can become part 


of an everyday toolkit. 
205 pages (hard cover) Order code NEO1 £9.95 


AN INTRODUCTION TO Z80 MACHINE CODE 
R. A. & J. W. Penfold 

Takes the reader through the basics of microprocessors 
and machine code programming with no previous know- 
ledge of these being assumed. The Z80 is used in many 
popular home computers and simple programming ex- 
amples are given for Z80-based machines including the 
Sinclair ZX-81 and Spectrum, Memotech and the Am- 
strad CPC 464. Also applicable to the Amstrad CPC 664 


and 6128. 
144 pages Order code BP152 £2.75 


A Z80 WORKSHOP MANUAL 

E. A. Parr, B.Sc., C.Eng., M.1.E.E. 

This book is intended for pears who wish to progress 
beyond the stage of BASIC programming to topics such 
as machine code and assembly language programming, 
or need hardware details of a Z80 based computer. 

192 pages Order Code BP112 £3. 
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COMPUTERS AND MUSIC — AN INTRODUCTION 

R.A. Penfold 

Computers are playing an increasingly important part in 
the world of music, and the days when computerised 
music was strictly for the fanatical few are long gone. 
Computer-based music systems in the past have tended 
to be either horrendously expensive, very crude, or both! 
These days, prices are much more modest and the 
potential of the equipment is much greater. Con- 
sequently a lot of musicians are being tempted into the 
unfamiliar territory of computer music systems. 

If you are more used to the black and white keys of a 
synth keyboard than the QWERTY keyboard of a compu- 
ter, you may be understandably confused by the jargon 
and terminology bandied about by computer buffs. But 
fear not, setting up and using a computer-based music 
making system is not as difficult as you might think. 

This book will help you learn the basics of computing, 
running applications programs, wiring up a MIDI system 
and using the system to good effect, in fact just about 
everything you need to know about hardware and the 
programs, with no previous knowledge of computing 
needed or assumed. This book will help you to choose 
the right components for a system to suit your personal 
needs, and equip you to exploit that system fully. 

174 pages Order code PC107 


GETTING THE MOST FROM YOUR PRINTER 

J. W. Penfold 

Details how to use all the features provided on most dot- 
matrix printers from programs and popular word proces- 
sor packages like Wordwise, Visawrite and Quill, etc. 
Shows exactly what must be typed in to achieve a given 


effect. 
96 pages Order Code BP181 £2.95 


A CONCISE INTRODUCTION TO MS-DOS 

N. Kantaris 

This guide is writen with the non-expert, busy person in 
mind and, as such, it has an underlying structure based 
on “what you need to know first, appears first’. 
Nonetheless, the guide is also designed to be circular, 
which means that you don’t have to start at the begin- 
ning and go to the end. The more experienced user can 
start from any section. 

The guide covers versions 3.0, 3.1 and 3.2 of both PC- 
DOS and MS-DOS as implemented by IBM and other 
manufacturers of “compatible” microcomputers, 
including the AMSTRAD PC'’s. It covers both floppy disc- 
based systems and hard disc-based systems. 

64 pages Order code BP232 £2.95 


AN INTRODUCTION TO 68000 ASSEMBLY 
LANGUAGE 

R.A. & J. W. Penfold 

Obtain a vast increase in running speed by writing 
programs for 68000 based micros such as the Commo- 
dore Amiga, Atari ST range or Apple Macintosh range 
etc., in assembly language. It is not as difficult as one 
might think and this book covers the fundamentals. 

112 pages Order code BP184 £2.95 


THE ART OF PROGRAMMING THE ZX 
SPECTRUM 

M. James, B.Sc., M.B.C.S. 

It is one thing to have learnt how to use all the 
Spectrum's commands and functions, but a very differ- 
ent one to be able to combine them into programs that 
do exactly what you want them to. This is just what this 
book is all about—teaching you the art of effective 
programming with your Spectrum. 

144 pages Order code BP119 £2.50 
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BEGINNER’S GUIDE TO HI-FI 

lan Sinciair 

The Beginner’s Guide to Hi-Fi will appeal to the audio 
enthusiast, whether newly won over by advances in tech- 
nology or well established and wondering whether to up- 
date equipment. The book deals with the sound from its 
sources in the studio to its ultimate end in your ears, and 
shows what sound is, how it is recorded and how it is repro- 
duced. 

Every aspect of Hi-Fi, from pickup cartridges to loudspeak- 
ers, has been covered, and the emphasis has been on ex- 
plaining design aims. Cassette systems have been given 
considerable prominence, including the more modern Dolby 
C and dbx noise reduction systems. The CD record has been 
covered in detail so that you can find out just why this 
system of sound reproduction is so superior. 

194 pages Temporarily out of print. 


DATA & COMPONENT 
IDENTIFICATION | 


HOW TO IDENTIFY UNMARKED ICs 

K. H. Recorr 

Shows the reader how, with just a test-meter, to go 
about recording the particular signature of an unmarked 
i.c. which should enable the i.c. to then be identified with 
reference to manufacturers’ or other data. An i.c. 
signature is a specially plotted chart produced by mea- 
suring the resistances between all terminal pairs of ani.c. 
Chart Order code BP101 £0.95 


INTERNATIONAL DIODE 

EQUIVALENTS GUIDE 

A. Michaels 

Designed to help the user in finding possible substitutes 
for a large selection of the many different types of diodes 
that are available. Besides simple rectifier diodes, also 
included are Zener diodes, |.e.d.s, diacs, triacs, thyris- 
tors, OCls, photo and display diodes. 
144 pages Order code BP108 £2.25 


LINEAR IC EQUIVALENTS 

AND PIN CONNECTIONS 

A. Michaels 

Shows equivalents and pin connections of a popular 
selection of European, American and Japanese linear 
i.c.s. Also includes details of functions, manufacturer 
and country of origin. 


320 pages Temporarily out of print 


RADIO AND ELECTRONIC COLOUR CODES AND 
DATA CHART 

B. B. Babani 

Although this chart was first published in 1971 it 
provides basic information on many colour codes in use 
throughout the world, for most radio and electronic 
components. Includes resistors, capacitors, transfor- 
mers, field coils, fuses, battery leads, speakers, etc. It is 
particularly useful for finding the values of old 
components. 

Chart Order code BP7 


AN INTRODUCTION TO LOUDSPEAKERS AND 
ENCLOSURE DESIGN 

V. Capel 

This book explores the various features, good points and 
snags of speaker designs. It examines the whys and 
wherefores so that the reader can understand the princi- 
ples involved and so make an informed choice of design, 
or even design loudspeaker enclosures for him or her- 
self. Crossover units are also explained, the various 
types, how they work, the distortions they produce and 
how to avoid them. Finally there is a step-by-step 
description of the construction of the Kapellmeister 
loudspeaker enclosure. 

148 pages Order Code BP256 £2.95 


MUSICAL APPLICATIONS OF THE ATARI ST's 
R. A. Penfold 
The Atari ST’s are now firmly established as the comput- 
ers to use for electronic music applications. The range 
and sophistication of these applications are much grea- 
ter than most people may realise, but there are still a lot 
of misconceptions about just what can and cannot be 
achieved. This book will help you sort out the fact from 
the fallacy and to get the most musically from the ST's. 
A wide selection of topics are covered, including the 
internal sound nip. MIDI; applications programs such 
as sequencing and score writing, etc; simple but useful 
add-on projects and MIDI programming. 
90 pages Order code 46 £5.95 


Pattee ae ame nee) 
TESTING & TEST GEAR 


TRANSISTOR RADIO FAULT-FINDING CHART 
C. E. Miller 

Used properly, should enable the reader to trace most 
common faults reasonably quickly. Across the top of the 
chart will be found four rectangles containing brief 
description of these faults, vis—sound weak but undis- 
torted, set dead, sound low or distorted and background 
noises. One then selects the most appropriate of these 
and following the arrows, carries out the suggested 
checks in sequence until the fault is cleared. 

Chart Order code BP70 £0.95 


OSCILLOSCOPES: HOW TO USE THEM—HOW THEY WORK 
lan Hickman 

Oscilloscopes are essential tools for checking circuit oper- 
ation and diagnosing faults, and an enormous range of mod- 
els is available. But which is the right ‘scope for a particular 
application? Which features are essential, which not so 
important? What techniques will get the best out of the 
instrument? 

lan Hickman, experienced in both professional and hobbyist 
electronics, has revised this well-established book to help all 
oscilloscope users—and potential users. 

133 pages Order code NE09 £6.95 






PRACTICAL MIDi HANDBOOK 

R.A. Penfold 

The Musical Instrument Digital Interface (MIDI) is sur- 
rounded by a great deal of misunderstanding, and many of 
the user manuals that accompany MIDI equipment are quite 
incomprehensible to the reader. 

The Practical MIDI Handbook is aimed primarily at 
musicians, enthusiasts and technicians who want to exploit 
the vast capabilities of MIDI, but who have no previous 
knowledge of electronics or computing. The majority of the 
book is devoted to an explanation of what MIDI can do and 
how to exploit it to the full, with practical advice on connec- 
ting up a MIDI system and getting it to work, as well as 
deciphering the technical information in those equipment 
manuals. 


128 pages Order code PC101 £5.95 


COMPUTERS AND MUSIC 
— see computer section 
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AN INTRODUCTION TO AMATEUR RADIO 

1.D. Poole 

Amateur radio is a unique and fascinating hobby which 
has attracted thousands of people since it began at the 
turn of the century. 

This book gives the newcomer a comprehensive and 
easy to understand guide through the subject so that the 
reader can gain the most from the hobby. It then remains 
an essential reference volume to be used time and again. 
Topics covered include the basic aspects of the hobby, 
such as operating procedures, jargon and setting up a 
station. Technical topics covered include propagation, 
receivers, transmitters and aerials etc. 

150 pages Order code BP257 £3.50 


INTERNATIONAL RADIO STATIONS GUIDE 

P. Shore 

Provides the casual listener, amateur radio DXer and the 
professional radio monitor with an essential reference work 
designed to guide him or her around the ever more complex 
radio bands. This new edition has been completely revised 
and rewritten and incorporates much more information 
which is divided into the following sections: 

Listening to Short Wave Radio; ITU Country Codes; World- 
wide Short Wave Radio Stations; European, Middle East and 
North African Long Wave Radio Stations; European, Near 
East and North African Medium Wave Radio Stations; Cana- 
dian Medium Wave Radio Stations; USA Medium Wave 
Radio Stations; Broadcasts in English; Programmes for 
DXers and Short Wave Listeners; UK FM Radio Stations; 
Time differences from GMT; Abbreviations; Wavelength/F- 


requency Conversion. 
320 pages Order code BP255 £4.95 


AERIAL PROJECTS 

R. A. Penfold 

The subject of aerials is vast but in this book the author 
has considered practical aerial designs, including active, 
loop and ferrite aerials which give good performances 
and are relatively simple and inexpensive to build. The 
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complex theory and mathematics of aerial design have 
been avoided. 

Also included are constructional details of a number of 
aerial accessories including a pre-selector, attenuator, 
filters and tuning unit. 


96 pages Order code BP 105 £2.50 
AN INTRODUCTION TO SATELLITE TELEVISION 

F.A. Wilson 

As a definitive introduction to the subject this book is pre- 
sented on two levels. For the absolute beginner or anyone 
thinking about purchasing or hiring a satellite TV system, the 
story is told as simply as such a complex one can be in the 
main text. 

For the professional engineer, electronics enthusiast, stu- 
dent or others with technical backgrounds, there are numer- 
ous appendices backing up the main text with additional 
technical and scientific detail formulae, calculations, tables 
etc. 

There is also plenty for the DIY enthusiast with practical 
advice on choosing and installing the most problematic part 
of the system—the dish antenna. 


104 pages Order Code BP195 £5.95 


COMMUNICATION 

F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

A look at the electronic fundamentals over the whole of 
the communication scene. This book aims to teach the 
important elements of each branch of the subject in a 
style as interesting and practical as possible. While not 
getting involved in the more complicated theory and 
mathematics, most of the modern transmission system 
techniques are examined including line, microwave, 
submarine, satellite and digital multiplex systems, radio 
and telegraphy. To assist in understanding these more 
thoroughly, chapters on signal processing, the electro- 


|magnetic wave, networks and transmissions assess- 


ment are included, finally a short chapter on optical 


transmission. 
256 pages Order Code BP89 £2.95 
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SOLAR POWERED WOODEN MODELS 


ATTRACTIVE AND EDUCATIONAL 


Now you can experiment with = solar 
energy ... the energy source of the future! 
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VER the years | have noticed changes 
in the numbers of readers’ letters 
received about various types of prob- 
lems. The percentage of letters in the “| 


built X project and it does not work” has | 


reduced somewhat in recent years. This 
is possibly due to the increased use of 
custom printed circuit boards, which 
certainly help to increase the chances of 
a project working first time. 

Letters in what! term the “life, the uni- 
verse, and everything” category seems 
to be larger than in days gone by, which 
is perhaps a reflection of the increas- 
ingly diverse applications of elec- 
tronics. Recent issues of Everyday Elec- 
tronics have featured amongst other 
interesting but unusual projects a Bat 
Detector (June ‘89) and a Seismograph 
(Oct/Nov ’89). This is a far cry from the 
relatively conservative projects. of 
twenty or thirty years ago. 

What has probably been the major 


growth area in readers’ letters is. 


enquiries about where to obtain com- 
ponents, and readers trying to ensure 
that the components they are about to 
obtain are the right ones. This is not 
really all that surprising. Twenty or 
thirty years ago there were few really 
large component catalogues. In fact the 
only one from that period which | can 
remember is the “Home _ Radio” 
catalogue (ceased trading). This fea- 
tured a vast range of bits and pieces, but 
a substantial percentage were actually 
mechanical odds and ends (slow- 
motion drives, case accessories, etc.). 
The number of electronic compo- 
nents was small by today’s standards. 
Not because Home Radio did not stock a 
very good selection of components, but 
because there were relatively few elec- 
tronic devices available at that time. 


TTLs 

Probably the nearest equivalent of 
the Home Radio catalogue today is the 
Maplin Catalogue. This is not exactly 
short on tools, drives, etc., but is very 
much dominated by truly electronic 
components. In the semiconductors 
section alone there are many hundreds 
of components listed, and there are alot 
of specialised devices (communica- 
tions chips etc.) which are not included. 

No apologies are made for repeating 
the much given advice to obtain as 
many component catalogues as possi- 
ble. They contain a lot of data and useful 
information, and should enable you to 
track down the more elusive compo- 
nents. No one company stocks abso- 
lutely everything you will need. 

Trying to pursue this hobby without 
the aid of components catalogues is 
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about as sensible as trying to build pro- 
jects without first buying solder and a 
soldering iron! Many readers enquiries 
would be unnecessary if the people 
concerned obtained three or four of the 
larger component catalogues. 

Probably the major cause of compo- 
nent buying problems is not so much 
the sheer number and variety of compo- 
nents, as the hoards of very similar 
components. Logic integrated circuits 
and capacitors are perhaps the worst 
offenders. It can be difficult to tell your 
CMOS from your TTLs, and your Mylars 
from your polyesters. 


FAMILY LOGIC 

Taking logic integrated circuits first, 
there are several families of logic 
devices. This may seem an unnecessary 
complication, but it is a situation that 
has arisen due to the inadequacies of 
the early devices. 

The original 4000 series CMOS integ- 
rated circuits achieved low power con- 
sumption, particularly at low operating 
frequencies, but were very slow. On the 
other hand, the original 7400 series TTL 
devices were respectably fast, but their 
power consumption was quite high. 

Even a circuit based on just a couple 
of simple gate packages required a high 
capacity battery or a mains power sup- 
ply unit. As the technology improved, 
new versions of TTL and CMOS integ- 
rated circuits appeared, offering higher 
speed and (or) lower power drain. 

The original TTL and CMOS devices 
are still readily available, albeit with the 
4000 CMOS devices having been 
upgraded slightly (the modern devices 
have a “B” suffix instead of an “A” suf- 
fix). The 4000 series CMOS family are 
still much used, with their very low 
power consumption at low frequencies 
being as much an asset as it ever was. 
The standard 7400 series components 
are now largely obsolete, and are 
mainly used as replacements in old cir- 
cuits, or when building a design from 
several years ago. 

Some of the families of “improved” 
TTL integrated circuits are now largely 
obsolete, or simply never caught on toa 
significant extent. Those that are cur- 
rently available from most retailers and 
used to a significant extent are the 
74LS00 (low power Shottky), 74HCO0O 
and 74HCTOO (high speed CMOS) types. 

This LS type is what could be 
regarded as the current “standard” 
range, offering slightly improved speed 
and much lower current consumption 
than the ordinary TTL range. The HC 
and HCT devices are more recent 
ranges which offer even higher speed 


and lower current consumption. They 
differ in that the HC type operate at nor- 
mal CMOS input and output voltages, 
while the HCT type operate at normal 
TTL signal levels. 

Note that some 4000 series CMOS 
devices are available as HC compo- 
nents. These have type numbers such 
as 74HC4050 and 74HC4017 (the HC 
equivalents of the 4050BE and 4017BE 
respectively). 

In many cases you can get away with 
using the wrong version of a compo- 
nent. This is not to be recommended 
though, and is fraught with potential 
incompatibility problems. 

In an extreme case you could end up 
with logic devices powered from a 
totally unsuitable supply voltage, with 
them all being destroyed as a result. | 
have occasionally used an LS device 
where an HC type was called for, but 
only as a temporary measure until the 
correct device could be obtained. 


TYPECAST 

This is not the place for a detailed dis- 
cussion of TTL technicalities, and the 
best advice is to only use the correct 
versions of logic integrated circuits 
unless you are absolutely certain you 
know exactly what you are doing. It may 
seem reasonable to assume that a more 
modern version of a logic integrated cir- 
cuit can be used instead of an earlier 
version, but it is not as simple as that. 

When you get the components they 
are unlikely to be marked with just the 
basic type number, and are almost cer- 
tain to have some form of prefix and 
suffix. These just indicate the particular 
manufacturer (the prefix) plus their par- 
ticular coding for the type of casing (the 
suffix). 

Taking a device at random from the 
spares box, it is marked 
“SN74LS273N”. The basic type number 
is 74LS273, the “SN” prefix indicates 
that it is manufactured by Texas Instru- 
ments, and the “N” suffix shows that it 
is the plastic cased dual in-line (d.i.1.) 
version. Virtually all TTL logic devices 
used in amateur electronics have this 
“N” suffix, but you might occasionally 
encounter a different one. 

Do not be put off if there are one or 
two other numbers on the casing. These 
are such things as batch numbers, the 
date of manufacture in some cryptic 
form (number of days since the begin- 
ning of the century or since the factory 
started production), and are meaning- 
less practically to everyone except 
those who work at the factory where the 
chip was manufactured! 


CAPACITORS 

| suppose that capacitors are poten- 
tially more confusing than _ logic 
devices. With TTL and CMOS integrated 
circuits the different types do at least 
have slightly different type numbers, 
and provided you are careful, there 
should be no major difficulty in obtain- 
ing the right components. 

If you look through a large compo- 
nent catalogue you might find that 
some of the middle values of around 1n 
to 100n are available in about a dozen 
different types. Apart from choices be- 
tween (say) Mylar and_ polyester 
capacitors, you might even find that 
there is a choice of several polyester 


types. 
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In many cases there are several types 
of capacitor that will fit the bill, and it is 
merely a case of choosing the cheapest 
type that will do the job. 

A capacitor consists basically of two 
metal plates with a layer of insualtion in 
between. Practical capacitors are nor- 
mally in the form of two layers of metal 
foil plus two layers of insulating foil, 
with alternate layers of the two types. 
These are then rolled up so that quite 
high values can be crammed into usa- 
bly small sizes and shapes. . 

The “plastic foil” description was 
meant to imply that any capacitor hav- 
ing a plastic insulating layer, which 
means most types of capacitor, would 
be suitable. It seemed to cause a certain 
amount of confusion, with readers look- 
ing through cataloguers for a range of 
Capacitors specifically referred to as 
“plastic foil” types. 

These days components lists nor- 
mally refer to a specific type of plastic 
foil capacitor, such as_ polystyrene, 
polyester, or Mylar. From the electrical 
point of view using a different type of 
plastic foil component is unlikely to give 
any problems. 


Fig. 1. Two methods of fitting physi- 
cally unsuitable capacitors onto a cir- 
cuit board. Try to keep this type of thing 


to a minimum. 


10u 25V 


VOLTAGE RATINGS 

Voltage ratings of capacitors vary 
from type to type, but with most circuits 
operating at supply potentials of about 
3V to 15V, and most capacitors having a 
voltage rating of 100V or more, this is 
not likely to be a significant factor. Obvi- 
ously some circuits operate at higher 
voltages, and where necessary you 
must ensure that capacitors having a 
high enough voltage rating are used. 

Voltage ratings are an important fac- 
tor when ordering . electrolytic 
capacitors. These.often:have quite low 
maximum operating voltages, and 
components lists should always indi- 
cate the minimum acceptable rating. 
There is no problem in using a capacitor 
having a voltage rating higher than that 
specified in the components list. At 
least, there is no problem from the elec- 
trical point of view. 

Hight voltage capacitors, particularly 
if they are not of recent manufacture, 
can be quite large. This makes it quite 
likely that a component having a higher 
than necessary voltage rating will sim- 
ply not fit into the available space on the 
board. 

The tolerance ratings are not often 
mentioned in components lists, and are 
not usually of importance. However, if a 
component tolerance is given, you 
must use a component that has this rat- 
ing or a better one (e.g. a2 per cent com- 
ponent can be used in place of a 5 per 
cent one, but not the other way round). 

Due to their very high tolerance rat- 
ings it is generaly not satisfactory to use 
a ceramic type where some form of 
plastic foil capacitor has been specified. 
Something like plus and minus 50 per 
cent is not unusual for ceramic 
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capacitors. Furthermore, their values 
can change dramatically with variations 
in temperature, and simply with the 
passage of time. 

Neither is it safe to use a plastic foil 
Capacitor in place of a ceramic type. 
Ceramic capacitors are mainly used in 
high frequency coupling and decoupl- 
ing applications where their high toler- 
ances are of no consequence. What is of 
importance is their good performance 
at these high frequencies. Other types 
of capacitor are generally inferior at 
these frequencies, and may not provide 
satisfactory results. 


GETTING PHYSICAL 

These days it is often the physical size 
and shape of a capacitor that is more 
important than its precise electrical 
characteristics. Many projects are built 
on custom printed circuit bopards that 
are designed for printed circuit mount- 
ing capacitors of a certain lead spacing. 

It is not impossible to fit non-printed 
circuit mounting capacitors onto a 
board of this type. Neither is it impossi- 
ble to fit printed circuit types having the 
wrong lead spacing. This is doing 
things the hard 
way though, and 
might not’ be 
entirely satisfac- 
tory. 

Two __ possible 
ways of manipu- 
lating the wrong 
type of capacitor 
into the right 
space is shown in 
Fig. 1. This type of 
thing will not 
always be successful though. Many 
modern circuit boards have little space 
between one component and the next. 
If some of the components are too 
large, or simply the wrong shape, there 
may be no way of fitting them all in 
place satisfactorily. 

When mounting axial components 
vertically there is a real risk that the 
height of the circuit board will be more 
than the height of the case can accom- 
modate. This obviously depends on the 
particular project concerned, but with a 
component such as a high value elec- 
trolytic capacitor the height of the board 
assembly could easily be brought to 
about 30 to 40 millimetres if vertical 
mounting is used. This would take the 
board beyond acceptable limits in most 
instances. 

The main problem with these 
methods of mounting is that they are 
physically weak. With even a few com- 
ponents manipulated into place in this 
fashion the relia- 
bility of the pro- 
ject could be seri- 
ously impaired. 

Simply getting 
printed circuit 
mounting capa- 
citors where 
appropriate may 
not solve all your 
problems. These 
Capacitors are 
widely available 
with 2.5mm,5mm, 
7.5mm, and 10mm 
lead spacing 
(about 0.1in, 





0.4in respectively). The leads are actu- 
ally more like pins in most cases, at only 
about 4mm to 5mm in length. 

In order to fita component of this type 
onto a board designed for a different 
lead spacing it will almost certainly be 
necessary to solder on some extension 
leads. Trying to bend the leads inwards 
or outwards to accommodate a diffe- 
rent spacing is not to be recommended. 

Modern printed circuit mounting 
Capacitors seem to be much tougher 
than those of a few years ago, but that is 
not really saying a great deal. Printed 
circuit mounting polyester capacitors in 
days gone by quite often lost a leadout 
wire even when being fitted on a board 
with the correct hole spacing. Modern 
components are tougher, but still need 
to be treated reasonably carefully. 

Using extension leads is something 
that could only be recomended as a 
temporary measure until the right com- 
ponents can be obtained. It is not likely 
to give strong and reliable results. If a 
project needs polyester (or similar) 
printed circuit mounting capacitors, 
then check on the lead _ spacing 
required, and make sure you order suit- 
able components. 

If a supplier does not guarantee to 
supply capacitors having a specific lead 
spacing, then | would have to advise 
against buying them from that supplier. 
The problems | have experienced with 
components of the wrong lead spacing 
has led to me adopting a policy of only 
buying polyester capacitors of known 
lead spacing. 


FINALLY 

While it may often be acceptable to 
use one type of plastic foil capacitor 
where a_ different type has been 
specified, always use the correct type 
where a more specialised type of 
Capacitor is specified. A polystyrene or 
ceramic plate capacitor might work in 
place of an expensive silvered mica 
type, but the performance of the project 
is likely to suffer in some way. 

Do not be tempted to use an ordinary 
electrolytic where a tantalum bead 
component has been specified. Apart 
from any problems with the extra size of 
an electrolytic type, they tend to have | 
relatively high leakage currents. 

If a tantalum bead capacitor has been 
specified, then it is highly unlikely that 
an ordinary electrolytic will be up to the 
task. A high quality low leakage type 
might be an acceptable substitute in 
some cases, but due to their higher 
tolerances this is by no means certain. 
With the rarer forms of capacitor it is 
always best to use the exact type 
specified. 


Fig. 2. Various shapes and sizes for (a) polarised and (b) non- 
polarised capacitors. 
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PROJECT DOVE 

The launch of six amateur satellites 
from the European Space Agency’s 
launch site at Kourou in French Guiana, 
anticipated last month, should take place 
on 19th January reports AMSAT-UK. 

Among the six satellites is a BRAMSAT 
(ANSAT-BRAZIL) “Dove” (Digital Orbit- 
ing Voice Encoder) microsat which will 
re-transmit digitized messages of peace 
from children around the world, plus bul- 
letins, special projects and telemetry for 
scientific/educational purposes. 

The Dove Fact Sheet, describes the 
satellite and sets out its three major pur- 
poses as follows: 

“1. A test bed for advanced space 
communications operations in the 
amateur radio bands. 


2. An orbital tool to aid in the 
development of cross-curricular, 
cross-cultural activities/under- 
standing in schools globally for 
students of all ages. Science, geog- 
raphy, electronics and computer 
and language arts classes can all 
make use of Dove. 


3. A stimulus for young people 
worldwide to become involved in 
amateur radio and _ technical 
careers. 

“Dove is a nine inch cube packed with 
computer and radio gear... it is a digi- 
tal satellite, that is, its transmissions are 
created and controlled by its on-board 
computer. Nearly all of the cube is 
covered with high efficiency solar cells 
which keep Dove’s battery charged. 

“Dove will be injected into a sun-syn- 
chronous polar orbit with an altitude of 
808km and an orbital period of 101 
minutes. Sun-synchronous means that 
the satellite will pass overhead at about 
the same time every day...” 

“Dove is a receive only satellite. 
Schools need only to monitor its 
beacon on 145.825MHz as it passes 
overhead. Ground reception will be 
commonly available with scanner 
receivers or amateur radio gear...” 

According to BRAMSAT, the idea is to 
get children interested in amateur radio 
at as early an age as possible by discus- 
sing in school classes all aspects of 
(amateur) satellites and by personal 
participation. 

Teachers interested in participating in 
this project can write for further infor- 
mation about its many applications in 
the educational environment to DOVE 
Education Director, Richard C. Ensign 
N81WJ, 421 N. Military, Dearborn, MI 
48124, USA. 


DxPEDITION TO BOUVET 

After nearly two years of planning 
and negotiations with the Norwegian 
Department of the Environment a 19- 
man American scientific/radio operat- 
ing team hopes to land on remote 
Bouvet Island in the Antarctic, 1,387 
nautical miles from Capetown , on 1st 
February. 
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Thirteen team members are amateur 
radio operators who plan to run seven 
individual transmitting stations, includ- 
ing satellite operation, during the 
expedition’s 12 day stay on Bouvet. 
They will use SSB, CW, and RTTY to 
provide two-way radio contacts or SWL 
reception with one of the rarest, and 
most wanted, radio “countries” for 
amateurs worldwide. The call sign for 
all stations will be 3YOB. 

Apart from the radio operations, the 
expedition has a serious scientific pur- 
pose and includes geochemical, marine 
biologic, and paleontological research 
scientists. A photographic team repre- 
senting the National Geographic Soci- 
ety’s Magazine and the TV programme 
“Explorer” will record the expedition 
for prospective publication and interna- 
tional TV broadcast. 

The project is sponsored by the Satur- 
day Evening Post and other organisa- 
tions, and by the landing team mem- 
bers themselves, at a total cost of 
around $120,000. Yaesu-Musen is sup- 
plying all the transmitting equipment. 

Bouvet is a nature reserve and the 
Norwegian government's permission 
to land has been granted on the condi- 
tion that significant impact on the envi- 
ronment is avoided. They have there- 
fore chosen February to avoid the 
December wildlife birthing season. 


SECOND EXPEDITION PLANNED 

By coincidence, a smaller Norwegian 
group, known as Club Bouvet, has been 
planning a similar expedition. To avoid 
unnecessary competition the Ameri- 
cans invited the three Norwegian radio 
operators to join them, at no cost, but 
the Norwegians were unable to accept 
due to the timing of the trip and other 
obligations. At the time of writing it is 
not known if their planned expedition 
will still take place. 

Stations 3Y0B will be the first ever 
large scale radio operation from Bouvet 
Island, and probably the last this cen- 
tury, taking account of the frequency of 
the sunspot cycle. It is planned to estab- 
lish a permanent repository of data on 
Bouvet to be made available for all 
future expedition planners. 

Operation from the island is so rare 
that thousands of amateurs around the 
world will want to work the expedition 
and obtain their unique QSL card. | saw 
an estimate recently that four out of five 
DXers (long distance enthusiasts) need 
a contact with Bouvet for the various 
awards they are working for. 

I’m sure the bands will go mad when 
3Y0B takes to the air but | have to admit 
| shall be in there among everyone else 
trying to make contact with this unique 
Antarctic station. Yes Tony, we do 
expect to publish your “card” in “Re- 
porting Amateur Radio” — Ed. 


AMATEUR RADIO AT WAR 
The October 1989 issue of “O.T. 
News”, journal of the Radio Amateur 
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Old Timers Association (RAOTA), com- — 
memorates the 50th anniversary of the 
start of WW2 with several interesting 
articles about the part played during the 
war by radio amateurs. Many served in 
the regular forces as virtually “ready- 
trained” wireless operators and others 
were recruited.to the Radio Security 
Service, acting as Voluntary Intercep- 
ters (VI’s) in their spare time, monitor- 
ing the radio bands for enemy stations 
within the UK and across Europe. 

Vi's spent many hours with their 
receivers. logging everything they 
heard, and posted their logs to P.O. Box 
25, Barnet. Replies commented on sta- 
tions heard as “Unwanted”, “Iden- 
tified”, “Suspect”, or “More Please”. By 
1941 there were over 200 VI’s in London 
and many more across.the country. 

A vast. amount of information was 
thus gathered and eventually there can 
have been few enemy transmissions 


~ which were not monitored for the intel- 


legence services. Furthermore, Allied 
agents could then transmit messages at 
any time secure in the knowledge that 
they would be “picked up” by the 
monitoring stations. 


UNWELCOME ENQUIRIES 

There was one practical problem. 
Everyone was “doing their bit”.one way 
or another, as air raid wardens, 
firewatchers or Home Guards, while 
neighbours ‘noted that the VI's appa- 
rently did nothing, and in some cases 
seemed to be escaping “call-up”. To 
avoid unwelcome enquiries about their 
undercover work they were eventually 
put into the ‘uniform of the Royal 
Observer Corps. 

Some became full-time at specially 
constructed intercept stations. such.as 
Hanslope Park near the Government's 
Code and Cypher School at Bletchley 
Park. High quality receivers and-special 
aerial installations were linked to a 
nationwide direction finding network 
which permitted: the location of enemy 
transmitters across Europe as well as 
interception of the coded. messages. 

It is often argued that amateur radio is 
a national resource, providing a ready- 
made reserve of skilled radio operators. 
Nowadays this applies more, perhaps, 
to the ability to provide emergency 
communications at times of natural or 
man-made disasters, but. these 
memories gleaned from “O.T News” 
demonstrate clearly how the skills of 
radio amateurs in the past were recog- 
nised and put to good use by the nation. 

RAOTA exists “to keep alive the 
pioneer spirit of Amateur Radio... and 
to preserve the legends of the past.” 
Membership is open to anyone who has 
had an interest in Amateur Radio for 25 
years or more. A copy of O.T. News and 
a membership application form can be 
obtained from: Sheila Gabriel G3HCQ, — 
Millbrook House, 3 Mill Drove, Bourne, 
Lincs PE10 9BX. 
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HIGH GRADE COMPONENT PARCELS 









UNIVERSAL 
EVERYTHING PARCEL 


This one contains some of just about any component you care to name! 
There are passives (resistors, capacitors, tants, presets), opto devices 
(couplers, LEDs of all shapes and sizes, infra-red components, 

7-segment displays), semiconductors (transistors, diodes, ICs, 
rectifiers), and all kinds of other odds and ends (relays, VDRs, neons, 

battery connectors, mixed components packs). A stunning range of 
components -- enough to get a workshop or lab. started — at a 

ridiculously low price. 
The components are of excellent quality, in packs Originally intended to 

sell at £1 each. To make sure you get a good variety, the 20-pack 

parcel will have no more than two of any one pack, the 100 pack parcel 

will have at most five of any one pack. Packs supplied as they come — 
our choice. 

PARCEL 1A: 20 PACKS for £10 + VAT 
PARCEL 1B: 100 PACKS for £39! + VAT 







































(Value £100+) 





INTEGRATED 
CIRCUITS 


This parcel contains devahek' Ley ICs. The 
mixture offers TTL and CMOS logic, 
interface ICs, linear, data converters, 
Op-amps, special functions, and so on. 
Some of the ICs are pre-packed with data 
sheets, some (TTL, CMOS, op-amps) we 
expect you to identify for yourself, others 
will be covered by the free data pack 





(Value £500+) = 
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iherreee and the rest you'll have to TANTALUM 
identify under your own steam. If you 
know your ICs you'll be in for a few nice CAPACITORS 






wear? 


surprises. 
PARCEL 3A: 100 ICs for £12! + VAT 


PARCEL 3B: 
500 ICs for £49! 
+ VAT 








A nice range of tants in values up to 
47yF. Lots of useful caps, and we're 
not mean with the most expensive 
ones. A fine selection. 


PARCEL 4A: 100 TANTS for £6.80 + VAT 
PARCEL 4B: 500 TANTS for £29! + VAT 
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A first class selection of good, modern 
electrolytics. The mixture ranges from 
small coupling caps up to huge power 
supply electrolytics — you'll be hard 
pressed to find any value between 1)1F 
and 2200pF that isn’t represented. A 
wide range of very useful components. 
Go for it! 
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TRANSISTORS 


PARCEL 5A: A mix of general purpose silicon 
1000 ELECTROLYTICS for £8 + VAT transistors, mostly bipolar NPN and 
PARCEL 5B: PNP, with a few FETs and unijunctions 


2500 ELECTROLYTICS for £16 + VAT 


a 


thrown in (when available) to spice 
the mixture. The contents vary from 
month to month — at the moment there 
are BC212s, BC213s, BC548s, 
BC238Bs, MTJ210s, and so on. Next 
month — who knows? All top quality 
components. 


PARCEL 6A: 


HIGHGRADE S— 
COMPONENTS LTD 


Unit 111, 8 Woburn Road, Eastville, Bristol BS5 6TT 
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Unless otherwise stated, all the clearance parcels we offer contain brand new, top grade 
components. If some of the offers look too good to be true, all | can Say is that the 

optimists will get some stunning bargains, the cynics will never know what 
they've missed, so everybody will be happy! All offers apply only while 


current stocks last — watch out for next month’s parcels or, better 
still, be the first to hear about any new offers by 
putting your name on our mailing list. (Please 
write in, or ‘phone Pete Leah on 

0272 522703 after 


” MASSIVE 30 
CLEARANCE SALE —"~ 


Once again, a general purpose parcel containing a 
huge variety of components: resistors, Capacitors, 
ICs, transistors, electrolytics, tants, triacs, LEDs, 
diodes, thermistors, trimmers, VDRs, all sorts. All new, 
top quality components. This is mostly remainders from 
our own stock — stuff we forgot to advertise, or have in 
too small a quantity to sell individually. Guaranteed to be 
worth at least eight times the price if valued from any 
Standard component catalogue! What more can | say? 


PARCEL 2A: 1000+ top grade components for £12! + VAT 


PARCEL 2B: 5000+ top grade components for £49! + VAT 


LEDs 


All shapes, sizes and 
colours of LEDs. Round ones 
in various sizes, rectangular ones, 
4 red, green, amber and yellow ones, 
# Clear and tinted lenses, all sorts. 


PARCEL 7A: 100 LEDs for £5.90 + VAT ,.. 
PARCEL 7B: 500 LEDs for £24.90 + VAT, #é 















































” CAPACITORS 


An exciting selection of 
capacitors. There are 

ceramics for decoupling and 
general use, Polystyrenes for high 
performance circuits, dipped and 

moulded polyesters in values from a few 
nF up to 2.2uF (very expensive!), tants and 
aluminium electrolytics — just about any 
Capacitor you'll ever need. Don’t miss this 
one! 


PARCEL 8A: | 
1000 CAPACITORS for £6.50 + VAT 
PARCEL 8B: ; 


2500 CAPACITORS 
for £14.90 + VAT 


































UK Orders: 
Please add £2.50 
towards postage and 
packing and 15% VAT 
Com dat-m col e-] 
Europe and Eire: 

Please add £6.00 carriage | 
and insurance. No VAT 
OTT) fe (=m sl] ge) ef-s 
Please add £12.00 carriage 
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PCB SERVICE 


Printed circuit boards for certain constructional projects are available 
from the PCB Service, see list. These are fabricated in glass fibre, and 
are fully drilled and roller tinned. All prices include VAT and postage and 
packing. Add £1 per board for overseas airmail. Remittances should be 
sent to The PCB Service Everyday Electronics, 6 Church Street, 
Wimborne, Dorset BH21 1JH. Cheques should be crossed and made 
payable to Everday Electronics (Payment in £ sterling only). 


Boards for some older projects — not listed here — can often be obtained 
from Magenta Electronics, 135 Hunter St., Burton-on-Trent, Staffs DE14 
2ST. Tel: 0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, 
Nottingham NG16 1BX. Tel: 0602 382509. 








NOTE: While 90% of our boards are now held in stock and are 
dispatched within seven days of receipt of order, please allow a 
maximum of 28 days for delivery — overseas readers allow extra if 
ordered by surface mail. Please check price and availability in the latest 
issue before ordering. We can only supply boards listed in the latest 
issue. Boards can only be supplied on a payment with order basis. 


PROJECT TITLE 


Video Guard 
Spectrum I/O 


Computer Buffer/Interface 
Bulb Life Extender 


Order Code 


556 
557 












eee EE 
S 











Fridge Alarm 

EE Equaliser-loniser £4.10 

Mini Disco Light 567 

Fermostat JULY ‘87 569 £3.34 

EE Buccaneer Metal Detector 570 £4.10 

Monomix 571 £4.75 

Super Sound Adaptor Main Board 572 £4.21 
PSU Board 573 £3.32 

Simple Shortwave Radio, Tuner & Amplifier | 575/576 £4.90 

Noise Gate 577 £4.41 








578 
579 


£3.31 
£6.40 


£3.32 


£3.77 
£3.00 
£4.10 


Burst Fire Mains Controller 
Electronic Analogue/Digital Multimeter 





Transtest 





582 
584 
585 


588 
589 


Accented Metronome 
Acoustic Probe 
BBC Sideways RAM/ROM 


Twinkling Star 
Audio Sine Wave Generator 














Capacitance Meter 
Bench Amplifier 
Transistor Curve Tracer 


oo 
23s 


rR 
of 
oul 
o-O 


592 





Bench Power Supply Unit 
Game Timer 











FEB ‘88 
Semiconductor Tester 


SOS Alert 
Guitar/Keyboard Envelope Shaper 






























Stereo Noise Gate 
Pipe & Cable Locator 
Inductive Proximity Detector 


Multi-Chan Remote Light Dim 
Transmitter 
Receiver 
Door Sentinel 
Function Generator — Main Board 
Function Generator — Power Supply 


Multi-Chan Remote Light Dim 
Relay/Decoder 
Dimmer Board 
Power Supply 
Mother Board 

Headlight Reminder 


Video Wiper 
Isolink 



















Tea Tune 
Time Switch 

Suntan Timer 
Car Alarm 










Breaking Glass Alarm 
Amstrad PIO 


617 £4.27 
618 £6.77 
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Eprom Eraser 


Doorbell Delay 
Micro Alarm 
Infra-Red Object Counter Trans 
Receiver Y siya “ 
Display 
Seashell Sea Synthesiser 


Reaction Timer Main Board 
Display Board 

Downbeat Metronome 

EPROM Programmer (On Spec) 

Phasor 


Monkey/Hunter Game 


Continuity Tester 
4-Channel Light Dimmer 


Mini PSU 


Sound-to-Light Interface 
Midi Pedal 

Midi Merge 

Audio Lead Tester 


Light Sentinel 

Main Control Board 

Remote Interface (4 boards) 
Electron User Port 
4-Channel Auto-Fader Interface 


619 
635 
636 


637 
639 
640 
641 


632 
633 


Pet Scarer 
Electron A/D Interface 


Spectrum EPROM Programmer 


Bat Detector 


Programmable Pocket Timer JULY ‘89 





Electronic Spirit Level 
Distance Recorder 
Treasure Hunter 


Xenon Beacon 
Probe Pocket Treasure Finder 


...J — Fixed Voltage 
Power Supplies Be Variable Voltage 


Music on Hold 
Power Supplies — 25V 700mA 
—30V 1A 
EE Seismograph — Control 
— Detector 
Lego/Logo & Spectrum 


Wash Pro 
Biofeedback Monitor — Front End 
— Processor 


Power Supplies — 1.5V—25V 2A 
Logo/Lego & Spectrum Interface 


EEG Electrodelmpedance Meter (R®]s3¢mi:s) 
JAN ‘90 





Biofeedback Signal Generator 
Four-Channel Light Chaser 


Quick Cap Tester 
Weather Station 
Anemometer — Freq/Volt Board 
— Option Display 
Wind Direction 
System Power Supply 
Prophet In-Car loniser 





EE PRINTED CIRCUIT BOARD SERVICE 


| Please send me the following p.c.b.s. 
| Make cheques/PO payable to: Everyday Electronics 
| (payment in £ sterling only) 


Quantity Price 


Order Code Project 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


BLOCK CAPITALS PLEASE 


PPPPrrererrreeeceeeereereee eee ee 


| Please allow 28 days for delivery (see note above) 


Bike, j ig elle aaah | 
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VARIABLE VOLTAGE TRANSFORMERS 


INPUT 220/240V AC 50/60 OUTPUT 0-260V 

200W 0.1 amp max £24.00 p&p £3.00 (£31.05 inc VAT) 

0.5KVA 2.5 amp max £26.50 £3.75 (£34.79 inc VAT) 
1KVA Sampmax £34.00 £4.25 (£43.99 inc VAT) 
2KVA 10 ampmax £49.00 £5.50 (£62.68 inc VAT) 
3KVA15ampmax £65.00 £6.25 (£81.94 inc VAT) 
5KVA25 amp max £115.00 

Carriage on request 





VOLTAGE CHANGING 

TRANSFORMER 

1250 Watt auto. Tapped 0-90V, 100, 110, 115, 
120, twice to obtain voltages between 90 
and 240V. Fitted in heavy duty louvered 
metal case. Fused input. Price incl VAT & 
p&p £39.50. 


COMPREHENSIVE RANGE OF TRANSFORMERS-LT- 
ISOLATION & AUTO (110-240V Auto transfer either 
cased with American socket and mains lead or open 
frame type. Available for immediate delivery. 


ULTRA VIOLET BLACK LIGHT FLUORESCENT TUBES 
4ft 40 watt £10.44 (£12.00 inc VAT) Caller only 
2ft 20 watt £7.44 + £1.25 p&p (£9.99 inc VAT) 

13in 10 watt £5.80 + 75p p&p (£7.53 inc VAT) 

12in 8 watt £4.80 + 75p p&p (£6.38 inc VAT) 
9in 6 watt £3.96 + 50p p&p (£5.12 inc VAT) 
6in 4watt £3.96 + 50p p&p — (£5.12 inc VAT) 

230V AC BALLAST KIT for either 6in, 9in or 

12intubes £5.50 + 55p p&p (£6.96 inc VAT) 

For 13in tubes £6.00 + 75p p&p 

(£7.75 inc VAT) 


400 WATT UV LAMP 

Only £34.00 + £2.50 p&p (£41.98 inc VAT) 
175 WATT SELF BALLASTED BLACK LIGHT 
MERCURY BULBS Available with BC or ES 
fitting. Price incl VAT & p&p £19.84. 


SY US BE RT ER es 

12 VOLT BILGE PUMPS = 
Buy direct from the importers 

500 GPH 15ft head 3 amp 

£16.00 inc. 

1750 GPH 15ft head 9 amp . 

£20.18 + £2.00 p&p (£25.50 inc VAT) 
—mmmas EPROM ERASURE KIT 

Build your own EPROM ERASURE for a fraction of 
the price of a made-up unit kit of parts less case 
includes 12in 8 watt 2537 Angst Tube Ballast unit 
pair of bi-pin leads neon indicator on/off switch 
safety microswitch and circuit £14.00 + £2.00 p&p 
(£18.40 inc VAT) 

Sas cere a ES NT He OT NYO BV OE BR REARS CORD 
SUPER HY-LIGHT STROBE KIT 

Designed for Disco, Theatrical users etc. 

Approx 16 joules. Adjustable speed £48.00 + £2.00 p&p 
(£57.50 inc. VAT) 

Case and reflector £22.00 + £2.00 p&p (£27.60 inc VAT) 
SAE for further details including Hy-Light and 
industrial Strobe Kits. 


Ample 
Parking Space 


Showroom open 
Monday/Friday 


Cirkit CONSTRUCTORS 


SERVICE TRADING CO 


57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 
01-995 1560 
ACCOUNT CUSTOMERS MIN. ORDER £10 


WIDE RANGE OF XENON FLASHTUBES 


Write/Phone your enquiries 


EXTENSIVE RANGE OF DIFFERENT TYPES OF 
GEARED MOTORS AVAILABLE FROM STOCK 


WASHING MACHINE WATER PUMP 

Brand new 240V AC fan cooled can be used for a variety 
of purposes. Inlets 112 ins. Outlet 1 inch. Price including 
p&p and VAT — £10.95 or 2 for £20 including p&p and 
VAT. 


SPECIAL OFFER AC CAPACITORS 

1.5 MFD 440V £2.00 5 MFD 440V £4.00 

2 MFD440V £2.50 5.4 MFD 280V £2.00 

4.1 MFD 440V £3.50 5 MFD 660V £3.00 
12 MFD 400 £4.00 

p+p 50p per unit plus VAT to be added to total. 


TORIN CENTRIFUGAL BLOWER 

230V ac 2,800 RPM 0.9amp 130mm diameter impellor 
outlet 63 x 37mm overall size 195 x 160 x 150mm long. 
Price £17.50 + £2.50 p&p (£23 inc. VAT) 


SHADED POLE GEAR MOTORS 

In the following sizes: 

9 RPM 12 RPM 80 RPM 160 RPM 110V AC or 240V AC 
with capacitors (supplied). Price incl VAT & p&p £12.65 


GEARED MOTORS 

71 RPM 20lb inch torque reversable 115V AC input 
including capacitor and transformer for 240V AC 
operation. Price incl VAT & p&p £23.00. 


12 V DC COOLER EXTRACTOR FAN 
New brushless motor 92mm sq. Price incl VAT & p&p 
£11.50. 


SOLID STATE EHT UNIT 
Input 230/240V AC, Output approx 15KV. Producing 
10mm spark. Built-in 10 sec timer. Easily modified 
for 20 sec, 30 sec to continuous. Designed for boiler 
ignition. Dozens of uses in the field of physics and 
electronics. eg supplying neon or argon tubes etc. 
Price less case £8.50 + £1.00 p&p (£10.93 inc VAT) NMS 


COOLING FANS-BRAND NEW! 

200/400V AC American Boxer ‘Peewee’ 7-biaded high 
efficiency cooling unit 80mm sq zx 40mm deeps 40cm 
approx. Price incl VAT & p&p £10.35. 


EX-EQUIPMENT FANS 120mm sq x 38mm. deep in 
either 115V or 230V AC Tested and guaranteed. Price 
incl VAT & p&p £7.76. 


Large selection of various speed greased motors from 
stock. Phone or write for details. 


From stock at prices that defy competition 
C/F Blowers Program Timers 
Microswitches Synch Motors 

write/phone your enquiries 
NMS = NEW MANUF SURPLUS 
R&T = RECONDITIONED AND TESTED 
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vectronic consir 


Over 3000 product 
lines 


Many new kits 
including 

RF Frequency Counter 
2 Power Supplies 
3.SMHz Converter 


Construction feature — 
2 watt Stereo Amp 


Latest Books 


Competition — £180 
Audio Signal 
Generator as ist Prize 


£10 worth 
of Discount Vouchers 


Full details of the new 
range of Multimeters. 





THERE IS SOMETHING IN 








THIS FOR EVERYBODY 











@ ORDERS SENT POST FREE IN U.K. 
@ ACCESS/VISA FACILITIES (min. Order £5) 


Head Office/Shop 


no matter 
how far you 
are into 
electronics 


With 134 new 


style pages and 
absolutely 


.©@ PHONE 
0784 433 603 
Fax: 0784 435 216 
Telex: 264475 
Manchester 
061 432 4945 
Fax: 061 432 4127 


@ WRITE 
Electrovalue Ltd. 
FREEPOST 


28 St. Jude’s Road, Englefield Green, Egham, Surrey TW20 OHB 28) St. Judes Road, 


Manchester 


680 Burmage Lane, Manchester M19 1NA 


Green, 
Egham, 
Surrey TW20 8BR 





WE HAVE THE WIDEST CHOICE OF USED 
OSCILLOSCOPES IN THE COUNTRY 


H. P. 1740A Dual Trace 100MHz Delay Sweep. Trig .... £500 
TELEQUIPMENT D83 Dual Trace SOMHz Delay “Sweep 


COSSOR CDU150 Dual Trace 35MHz Delay Sweep ... 
GOULD 0S1100 Dual Trace 30MHz TV Trig £21 
S.E. LABS SM111 Dual Trace 18MHz 

TRIO CS1566A Dual Trace 20MHz £250 
H. P. 1220A Dual Trace 15MHz TV Trig. ..........sccsscse0e £175 
GOULD 0S255 Dual Trace 15MHz TV Ms sectsteeccusees £180 
PHILIPS PM3233 Dual Beam 10MHz TV Trig. .............. £150 
GOULD 0S250B Dual Trace 15MHz TV Trig. ............... £160 


THIS IS JUST A SAMPLE — MANY OTHERS AVAILABLE 
TEKTRONIX 2215. DUAL TRACE 60MHZ. 
DELAY. WITH 


MARCONI TF2015 without Synchroniser TF2171 

MARCONI TF2016 AM/FM 10MHz-120MHz Sig Gen with 
TF2173 £400 

MARCONI TF2016 without Synchroniser TF2173 £250 

MARCONI MOD Meters TF2300; TF2300B; TF2303 from 


DYMAR 1525 AM/FM 0.1-184 MHz Sig Gen 
H.P. 620B Signal Generator 7-11 GHz 

H.P. 618C Signal Generator 3.8-7.6 GHz 
H.P. 616B Signal Generator 1.8-4.2 GHz .... 
FERROGRAPH RTS2 Recorder Test Set 
WOELKE Wow & Flutter Meter ME 108 


£1 
LEADER LMV 186A Two Channel Millivoltmeter 7 


500KHz; 100uV-300V 


MARCONI Automatic Distortion Meter TF2337A 
400Hz or 1KHz measures down to 0.01% 
LEVELL OSCILLATORS TG152/TG200 Series from 
MARCONI 1TF2700 UNIVERSAL LCR oot. ot 
rom 


HM8001 Main Frame with HM8032 Sine Wave Generator 
20H2-20MHz; HM8030.2 ome Generator 0.1- _ Miz Saw 


SADELTA MC321 COLOUR BAR GENERATOR RF Bands 1/3/ 
4& Video 8 Functions. Sound Carrier. Unused (P&P £7) 


25 
SADELTA COLOUR BAR GENERATOR PAL MC101. 8 
patterns. Pocket Size. Rechargeable Batteries. Complete 
with Battery Charger Adaptor. Unused (P&P £4) 
ago rk Colour Bar Generator KG1 8 test patterns. 
(P&P ONLY £40 ea. 
LABGEAR cROSSHATCH GENERATORS Type CM6038-DB 
Cross-hatch/Grey Scale/Blank Raster. Mains or eats: 


Used £12 (P&P 3) 
TRIO RF epee GENERATOR Type SG402 100KHz-30MHz. 

Unused (P&P £7) ONLY £50 
ADVANCE SG62B AM 150KHz-220MHz 





Please mention this mag when answering 


TEKTRONIX  paauencatih 2235 Dual Trace 100MHz 
Delay £750 


Delay 
GOULD 0$300 Oscilloscope Dual Trace 20MHz 
GOULD 1421 Digital Storage Dual Trace 20MHz £750 
THANDAR TA2080 Logic Analyser 20MHz. 8 Channel. 


£375 
THURLBY PL320Q0MD 0-30V 2A Twice. Quad Mode 
Digital Meters £200 
FEEDBACK FSG606 Sweep Function Generator 0.01MHz- 
1IMHz (P&P £7) £200 
SOLARTRON 7045 Multimeter 412 digit LED 30 ranges 
Auto/Manual (P&P £7) £125 
LOGIC PROBE type 3300A TTL/Cmos (P&P £3) 
FARNELL Oscillator LFM3 10Hz-10MHz Sine/Square . £200 
RACAL 9915 Freq Counter 10Hz-520MHz (Crystal _ 


RACAL 9900 Series Universal Counter Timers from .. o10 

MARCONI ATTENUATORS TF2162 DC-1MHz 600 — 
0-111dB (P&P £7) 

HATFIELD eee 50 cae DC Lepore oidoae 


AVO MULTIMETERS (P&P £10 all Units) 


AVO 8s; 9s and Ministry Versions. With re — 
rom 
TEST LEADS for AVOs. Red & Black with 2 croc ane & 
2 prods (P & P £3) 
Black EVER READY Case for AVOs. Un-used (P & P £4) . nS 
BATTERIES 15 Volts £3 each, 10 off £25 (P&P extra) 


AVO TRANSISTOR ANALYSER Mk2 CT446 Suitcase style. 
With batteries and operating instructions 
ONLY £25 (P & P £7) 
MARCONI AF Power Meter TF893A 20Hz-35KHz 20mW-10W 
With manual ONLY £25 (P&P £7) 
bev ns RF eae Findlay TF1152A/1 pC Lenya 
5-25) me 3 


ine EQUIPMENT 


HAMEG OSCILLOSCOPE HM1005 Triple Trace 100MHz. 
Delay Timebase £726 

HAMEG OSCILLOSCOPE HM604 Dual Trace 60MHz Delay 
Sweep £575 

HAMEG OSCILLOSCOPE HM203.6 Dual Trace 20 MHz 
Component Tester 


' HAMEG OSCILLOSCOPE HM205.2 Dual Trace 20MHz 


Digital Storage 
All Other goons available — all Seetiononpes 
d with 2 prob 


APOLLO 10 — 100MHz Counter Timer Ratio/Period/Time 
interval etc £222 
APOLLO 100 — 


METEOR 100 Frequency Counter 100MHz 

METEOR 600 Frequency Counter ony 

METEOR 1000 Frequency Counter 1GHz £17 
sae 500 FUNCTION GENERATOR. 0.1Hz-500KHz. yoo 


ORI 4 COLOUR BAR GENERATOR Pal/TV/Video 
All other Black Star Equipment available 


TELEPHONES — YES! REAL DIAL TYPE TELEPHONES: that 
don’t slide around the desk. Type No. 746 supplied with 
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MICROVITEX CUB MONITOR 14in colour senderd ‘BT plug (used). ONLY £5 each P&P £3. Onty. 


USED EQUIPMENT — WITH 30 DAYS GUARANTEE. MANUALS SUPPLIED IF POSSIBLE. This is a VERY SMALL SAMPLE OF 


STOCK. SAE or telephone for Lists. Please check availability before ordering. CARRIAGE all units £16. VAT to be added to Total 
of Goods & Carriage. 


STEWARTS OF READING 
110 WYKEHAM ROAD, READING, BERKS RG6 1PL Telephone: 0734 68041 Fax: 0734 351696 
Callers welcome 9am-5.30 pm Mon-Fri (until 8.00 pm Thurs.) 











EVERYDAY 


ELECTRONICS 





Reach effectively and economically today’s enthusiasts anxious to know of your products and services 
through our semi-display and classified pages. The prepaid rate for semi-display spaces is £8.00 (plus VAT) 
per single column centimetre (minimum 2.5 cm). The prepaid rate for classified advertisements is 30 pence 
(plus VAT) per word (minimum 12 words). 
All cheques, postal orders, etc., to be made payable to Everyday Electronics. VAT must be added. Advertise- 
ments, together with remittance, should be sent to the Classified Advertisement Dept., Everyday Electron- 
ics, 6 Church Street, Wimborne, Dorset BH21 1JH. Tel: (0202) 881749. 





~y 

AGE a 6 6 crecraomes cro. 
ELECTRONIC COMPONENTS MAIL ORDER COMPANY. 

Electronic components, I.C's, diodes, LED's, 

capacitors, potentiometers, solar chargers, 

computer disks, video tapes, aerosols, etc. 
Brand new quality components at unbeatable prices. 

1990 catalogue is out now 


(SEND £1 FOR YOUR COPY) 
fundabl ith fi 


100 Park Avenue, London E6 2SR. Tel:01-552 2386 


WALTONS OF WOLVERHAMPTON 


Established since 1947 — offering a 
complete range — |.C.s, transformers, 
switches, pots, capacitors, resistors, kits, 
speakers, test equipment, books and lots, 


lots more! 
COME AND SEE US AT: MON-SAT 9-6.00 pm 
TEL: 0902 22039 


55A WORCESTER STREET, 
WOLVERHAMPTON 


ELECTRONIC COMPONENTS 
EVERYTHING FOR YOUR NEXT PROJECT 


THE BIGGEST DISPLAY IN THE SOUTH 
IS AT 


FRASER ELECTRONICS 


42 ELM GROVE *« SOUTHSEA « 
HANTS 
Telephone 0705-815584 KN 


PLEASE MENTION 


EVERYDAY ELECTRONICS 
WHEN REPLYING TO 
ADVERTISEMENTS 


SERVICE 
MANUALS 


Available for Colour Televisions, Mono 
Televisions, Video Recorders, Audio 
equipment, Music Systems, Car Radio's, 
Cameras, Test equipment etc. etc. 
Over 100,000 stocked, originals 
and photostats. LSAE Enquiries with 


Make/Model wanted. 


FREE catalogue Unique Repair and Data 
Guides for LSAE. 


MAURITRON (EE) 

8 Cherry Tree Road, Chinnor, 
Oxfordshire, OX9 4QY. 
Telephone: (0844) 51694. Office Hours 
Fax: (0844) 52554 anytime. 
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IF YOU WISH TO 
RESERVE A SPACE 
IN OUR CLASSIFIED 
SECTION. RING - 
TDA\VIID ILIEA\(VIEIR” 


ON (0202) SS1749 
AND HE WILL BE 
PLEASED TO 
ADVISE YOU 
ON YOUR 
REQUIREMENTS 





















RCS VARIABLE VOLTAGE B.C. BENCH POWER SUPPLY . 


1 to 24 volts up to 12 amp. 1 to 20 volts up to 1 amp. 1 to 16 volts 
up to 12 amps A.C. Fully stabilised. Twin panel meters for instant 
voltage and current readings. Overload protection. 













Fully variable. 

tie a from ge — £3 inc. 
‘ — VAT 

Compact Unit. wet baad s& i 

size9x5'’2x3in. (ee +Post £2 


RADIO COMPONENT SPECIALISTS 


(GD 337 WHITEHORSE ROAD, CROYDON Cumann 
SURREY, U.K. Tel: 01-684 1665 


List, Large SAE. Delivery 7 days. Callers welcome. Closed Wednesday 





NEW VHF MICROTRANSMITTER KIT 
Tuneable 80-115 MHZ, 500 metre range, sensitive 
electret microphone, high quality PCB, SPECIAL 
OFFER complete kit ONLY £5, assembled and ready 
to use £8.95 post free. Access/Visa orders telephone 

021 411 1821 (24hrs). 
Cheques/P.O.s payable to: 


QUANTEK ELECTRONICS LTD 
(Dept. EE), 45a Station Road 
Northfield, Birmingham B31 3TE 


Ran. Arc AnD 
EN) TECHNICAL INFO SERVICES (EE) = 
76 Church St., Larkhall, Lanarkshire ML9 1HE 
Phone 0698-884585 Mon-Fri, 9-5, 
ony other time 0698-883334, FOR FAST QUOTES 

WORLD'S LARGEST COLLECTION SERVICE MANUALS —Most unobtainable 

elsewhere. Prices range from only £4.50—large s.a.e. any quotation, no obli- 

gation to buy. 

WORLD'S SOLE Suppliers of TV & Video Repair manuals, etc. from TV TECHNIC, 

also such publishers as Heinemann, Newnes, TV Technic, Thorn etc. Every 

published service sheet in stock, supplied full size, not bits & pieces. CTV's or 

any combination £3.50 plus Lsae; any other single item £2.50 plus Lsae. Com- 

plete Circuit Sets for most Videorecorders only £7 set (no serv shts made). 

LSAE for QUOTATIONS GIANT CATALOGUE — NEWSLETTERS - 
BARGAINS — FREE S/Sht as available. 

Comprehensive TV Repair Manual £9.50. Complete Radio Service and Repair 

Course £9.50. Complete Repair & Service Manuals—Mono TV £12.50; CTV 

£17.00; Video £19.50. Complete Repair Data with circuit—Mono TV £9.50; CTV 

£12.50; Video £10.50. 

£3.00 plus LSAE BRINGS THE ONLY COMPREHENSIVE SERVICE SHEETS 

& MANUALS, CATALOGUES plus FREE CHASSIS GUIDE and £4.00 OF 
VOUCHERS 


USE THIS SPACE 


SELL YOUR 
PRODUCTS 


IT ONLY COSTS 
(see above for details) £2 8 var 











Kits 


FM MICRO TRANSMITTER KITS 20mm x 
28mm. £2.99 inc p&p. Cheques/PO to Minral, 
39 Parkside, Orrell, Wigan, WN5 8LU. 


KITS. Microtransmitter, VHF/FM, 14x25mm, 
including free microphone, £4.50. WHF/FM 
bleeper tracking transmitter, £7.99. Voice oper- 
ated switch, £8.99. Telephone transmitter, 
VHF/FM, £4.99. Automatic telephone record- 
ing switch, £7.99. SAE list. ACE(EE). 99 
Greenheath, Hednesford, Staffs. Access orders 
05438 71902 (24 hrs). 


G.C.S.E. ELECTRONICS KITS. Ten different 
£10.50 (+70p, p+p) or SAE for details. SIR- 
KIT ELECTRONICS, 70 Oxford Road, Clac- 
ton, CO15 3TE. 








Electronic Components 





ELECTRONIC COMPONENTS &_ TEST 
EQUIPMENT For bargain list send SAE. Dept 
EE, 76 Wensleydale Road, Great Barr, 
Birmingham. B42 1PL. 





Miscellaneous 


PROTOTYPE PRINTED CIRCUIT BOARDS, 
one offs and quantities, for details send s.a.e. to 
Mr B. M. Ansbro, 38 Poynings Drive, Sussex. 
BN3 8GR, or phone Brighton 720203. 


TRANSMITTER Circuit diagrams/information. 
Sae details — D. Davies, 33 Gwaelodygarth, 
Merthyr Tydfil. CF47 8YU. 

SOUND ACCESSORIES AND PRODUCTS in- 
cluding microphones, mixers, amplifiers for all 
discos, groups, home studio & PAs — send 20p 
SAE for lists. Sound Services, 61 Clarence Road, 
Fleet, GU13 9RY. 


2ADVERTIS IN 


‘RRR, 


PRINT, IS IT PROPER? 


Most advertisements are perfectly proper. 


A few are not. 

The Advertising Standards Authority not only 
monitors over 850 advertisements every month, it ensures 
compliance with the rules in the sirict Code of Advertising 
Practice. 

So when you question an advertiser, they have to 
answer Lo us. 

To find out more about the role of the 
ASA, please write Lo the address below. 

Advertising Standards Authority, 

Department X, Brook House, Torrington 
Place, London WCIE 7HN. 


This space is donated in the interests of high standards in advertisements. 
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NATIONAL COMPONENT CLUB 
co) od oh OF 74 MO) od od od whos) od a1 OF) MO) ad od os} 
SCANNER KIT(T) 


A complete, six channel LED chaser kit for less than a fiver! 
The kit comes complete with all components, including PCB 
and instructions simple enough for even a complete novice. 


Works from 6-15Vdc. Only £4 
MAINS POWER SUPPLY FOR ABOVE £1] 
os) od =] OF +) Mi O) od oo =] ood ‘| OF Co 
I0O |= ASSORTED CAPACITORS £Y 

ASSORTED TRANSISTORS £1 
ELECTROLYTIC CAPACITORS £1 
LED's (5mm red or green) 
555 TIMER IC's 
741 OP-AMPS 3 


FREE MYSTERY PACK WITH 
ALL ORDERS OVER £6 


Please add £1 P&P, but do not add VAT. 
P.O. or cheque to: NATIONAL COMPONENT CLUB, DEPT EE, 
BAILEY HILL, CASTLE CARY, 
SOMERSET BA7 7AD 


We now accept Access - phone (0963) 51171 
s¢ FREE CLUB MEMBERSHIP # 


Just phone above number or write for details 


A Fair Deal For 
Our Advertisers 


No guesses, no wishful 
thinking —the circulation of 
this magazine is audited to the 
strict professional standards 
administered by the Audit 
Bureau of Circulations 


The Hallmark of Audited Circulation 


MAKE YOUR INTERESTS PAY! 


More than 8 million students throughout the world have found it worth their 

while! An ICS home-study course can help you get a better job, make more 

money and have more fun out of life! ICS has over 90 years experience in 

home-study courses and is the largest correspondence school in the world. 

You learn at your own pace. When and where you want, under the guidance 

of expert ‘personal’ tutors. Find out how we can help YOU. Post or phone 

today for your FREE INFORMATION PACK on the course of your choice. 

Facen/cca/ecn Oe ne ee ee ee ae ee On ay 

GCSE /GCE/SCE CAR MECHANICS 

ELECTRONICS COMPUTER 

y BASIC ELECTRONIC ENGINEERING PROGRAMMING 
(City & Guilds) TV, VIDEO & HI-FI 

f ELECTRICAL ENGINEERING SERVICING 

§ ELECTRICAL CONTRACTING / RADIO AMATEUR LICENCE EXAM 
INSTALLATION (City & Guilds) 


1 Course of Interest 


i 
its 
L. 
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MARAPET 


* FEBRUARY SPECIAL OFFERS « 


PP3 LITHIUM BATTERIES by Kodak.................ccsssssssssssssssssssssneesesssssnssscessessssssessesssnsnssssensenees £3.79 each 
TELEPHONE EXTENSION LEAD 5 metre straight lead with plug & SOCKEt ..............sssssssssssssssssee £3.35 
TELEPHONE CABLE 4 COre........cssssssssssscsssssssssses CER cdr te Oe A MRIS IE at 15p per metre 
‘Weller’ WM12D MICRO POINT Miniature soldering iron (240V ac)................ £7.99 with FREE Solder 
COMBINATION ‘Crimp’ TOOL .................sssssscssssssssccesssssseessssssseeesssssseessessseseeses £2.40 with FREE Crimps 
2.5mm FLAT TWIN & EARTH CABLE for ring mains etc. (24A) ...........s:.sssseccessseessssseees at 35p per metre 
WE STOCK A RANGE OF ELECTRONIC COMPONENTS ... TOOLS & ELECTRICAL ACCESSORIES 


... Telephones * Weller Soldering Equipment * Cables * Batteries and MUCH MORE. WHY NOT 
SEND FOR OUR CATALOGUE! ! | Simply send 2x20p stamps, towards postage for your copy NOW. 


WE CAN NOW SUPPLY A RANGE OF ‘MANUFACTURERS ORIGINAL SPARES’ for many makes of 
TV & Video Recorder. Also SINCLAIR & AMSTRAD COMPUTERS ... So whether it’s a Custom 
Chip, a Remote Control Handset or maybe a Manual you require ... GIVE US A TRY!!! 


MAIL ORDER ONLY. NO VAT. PLEASE ADD £1 FOR P&P 
Dept. EEB., 1 HORNBEAM MEWS, GLOUCESTER GL2 0UE 


















MAIL ORDER AND RETAIL SHOP 
Stocklist of: 

Large range of Semiconductors;- Transistors, Diodes, Zeners, Thyristors Triacs, regulators, opto isolators LED. 
Integrated circuits: TTL, Cmos, CPU, support device, Roms-proms, controllers and generators etc. 
Resistors; Pots, presets, Capacitors, including computer grade, trimmers, tuners etc. 

Chokes, transformers, Relays, Buzzers, Speakers etc. rare 
Switches; standard, miniature, slide, rockers, pushbuttons etc. Connectors: including made leads, 
IDC, URO, Din, plugs and sockets etc. Dil sockets: low ah pin wrap _ 

Panel meters, soldering irons, solder suckers, solder etc. Aerosol switch cleaners, lubricants, protectors and 
freezers etc. Motors, , trimmers, oscillator modules, rechargeable batteries, solar panels etc. 
Power supplies Linear and switch mode by Astec, Famell, Siemens, Advance, Gould, Gresham etc. 

Disc Drive Units: 5.25, 3.5 inches, hard disc, and cables etc. 

Test Instruments: Analogue, Digital, Oscilloscopes, Generators etc. Large range of instrument cases. 


WE BUY COMPONENTS AND INSTRUMENTS 
Callers Welcome, Shop Hours: Mon., Tu., Thu., 
Fri. 9am to 5.30pm Wed. & Sat. 9am to 2pm 


COMPACT SWITCH MODE 
Supplies — 51 watts to 1 kilowatt. Various Voltages. Please Ring for further Details. 


a Fuselodge Ltd. ia 
267 Acton Lane, Chiswick, London W4 5DD Telephone: 01-994 6275 




























Carbon Film resistors VaW 5% E24 series 0.51R to 10MO ......csscsscscssssssssessessessessssussussessecsecserees 1p 
100 off per value—75p, even hundreds per value totalling 1000 ........s..ssesssssssesssssssesseennes £6.00p 
Metal Film resistors YaW 10R to 1MO 5% E12 series—2p, 1% E24 Series ...c.scsssssssssssssssssessueeee 3p 
Mixed metal/carbon film resistors Y2W E24 series 1RO to 10MO uu... .ssssescsscssecsessessessecseeaes 1%p 
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 MegOhms .....s..ssssssssssssssesseessessseenees 5p 
Linear Carbon pre-sets 100mW and /4W 100R to 4M7 E6 series .........ccccssescessescesssssssssssessuceees 7p 
Miniature polyester capacitors 250V working for vertical mounting 

-015, .022, .033, .047, .068-4p. 0.1-5p. 0.12, 0.15, 0.22-6p. 0.47-8p. 0.68-8p. 1.0-12p 

Mylar (polyester) capacitors 100V working E12 series vertical mounting 

1000p to 8200p - 3p. .01 to .068 - 4p. 0.1 - 5p. 0.12, 0.15, 0.22-6p. 0.47/50V-8p 

Submin ceramic plate capacitors 100V wkg vertical mountings. E12 series 































2% 1.8pf to 47pf - 3p. 2% 56 pf to 330pf - 4p. 10% 390p - 4700 P ....ecccssssesssssessesssessesssesesssessesees 4p 
Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 1500P to 47000P ........c..sesssesesees 2p 
Polystyrene capacitors 63V working E12 series long axial wires 

10pf to 820pf- 3p. 1000 pf to 10,000pf - 4p. 12,000 pf .......ecseessessessssssesssessessessssssessessesseessesesen 5p 
Td CD ¢ BU IE FOIE osscie i ccpresonssassncsssscesncssnssegarsasovsnssoscesussrsessssssevanessecesecoucsassessevcossoers 22p 
COV es SB PE = MITT sscssevivossvsccicesnsnssshseidecinvsnsiaasoutstennsessovedassanvizUvdeercdevytsorcocecsiens 40p 
ALUMINIUM ELECTROLYTICS (Mfds/Volts) 

LCi ity RAEN AISIIIING MUNI cshines Feed Saceouscucnacii’ive Tonsveybdes davai sUocucasa aus obesabayecbsteasiassesnssescnssoctabic 5p 
BELG; REC GATT PG ETD AIO versnesssesssececoveseoitinsacvasusiosanvesvasovasessasessbsvervnsnoszessouseatonnsetess 6p 
VOGUE, TOR Rae Fae SUnIe TEIN FONT rcs ccssoccnsessedsensaveionssnssiitedbesdoanduspeecsiupsadsvemnsnsnVivessscevesecasnas 14p 
220/16 8p; 220/25, 220/50 10p; 470/16, 470/25 .......e.ssesssesssessessssssecsvessessvesssssussesssessessecessecetessees 11p 
1000/25 25p; 1000/35, 2200/25 S5p; 4700/25 .......sscsscssissccssessrsssessesesscecsossssanstecsescessessescescessncnes 70p 
Submin, tantalum bead electrolytics (Mfds/Volts) 

0. 1/38, 0.22/35, C4795, 1SVSB, S.B/16,4.7/16 ...csscorsesossoncsccosssstsecascovssecsessctsmnsesovipuesnssccectseseeee 14p 
2,2/95, 4.2120, Rae, Ge 1 LOPS VOT; 22/6 ....visckorseseseresceecoacceecupsebanscasiaccusacecossecpetausedsasesonsons 20p 
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 6Op; 47/35 .........secssecsesssesssessesssssseessessessesssssussssessseseees 80p 
VOLTAGE REGULATORS 

T+, OF FE ie, My CO EEA ccsrsnscousssssssevsesentornsvcosccoséessouesqnecgecesceossesssesestensscusnoresnren’ 55p 
DIODES (piv/amps) 

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15MA OA91 ou... eee 6p 






100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge ........:ssscssssessseeen 
400/1A 1N 4004 5p. 1250/1A BY127 10p. 30/.15A OA47 ......csccsssssscsssscssesssssssssssesssssssessscssseenseenes 
Zener diodes E24 series 3V3 to 33V 400 MW - 8p. 1 Watt ....ccccesssssssssssssssssssssesssscssesssecsesesseens 
CRO: SINR FOE FEE OE PD ccascisvscesvescdssssccvecosssassosscadsonecaperaseve coonepoveososseipsxossesovessnvecesepees 
L.E.D.’s 3mm. & 5mm. Red, Green, Yellow - 10p. Grommets 3mm - 2p, 5mm 
Red flashing L.E.D.’s require 5V supply Only ..........ccssccssessesssessesssessesssssssssessnesecsnecnes 

Mains indicator neons With 220k resistor ..........sssssssesssessecssesssssssseesscessesseesnesseesuseses 

20mm fuses 100mA to 5A O/blow 5p. A/surge 8p. Holders pc or chassis ........ccssssccssesssseecssee 
High speed pc drill 0.8, 1.0, 1.3, 1.5, 2.0m - 30p. Machines 12V dC ....ccsscsssssssessseeeees 

HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs ............. 
AAJHP7 Nicad rechargeable cells 80p each. Universal charger unit ....... 
Glass reed switches with single pole make contacts - 8p. Magnets miciiasnateieaspsioniunsanatonaianhdl 
0.1” Veroboard 1inx2V2in—20p. 2V2inx334in ....... 0. cece cece ccc cee ccc ccceeee 

TRANSISTORS 

BC107/8/9-12p, BC547/8/9-8p, BC557/8/9-8p. BC182, 182L, BC183, 183L, BC184, 184L, BC212,.212L-10p. 
BC327, 337, 337L-12p, BC727, 737-12p, BD135/6/7/8/9-25p, BCY70-15p. BFY50/51 /52-20p. 

BFX88-15p, 2N3055-50p, TIP31,32-30p, TIP41,42-40p, BU208A-£1.20, BF195,197-12p 
All prices are inclusive of VAT. Postage 25p (free over £5). Lists Free. 


THE CR SUPPLY CO 
127 Chesterfield Rd., Sheffield S8 ORN 
Tel: 0742 557771 Return posting 
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CAMBRIDGE COMPUTER SCIENCE LIMITED BTEC ELECTRONICS 
fr 1OMAByte Wincientare, usec: tonite Wy ena ivmnnih 3 ADVERTISERS TECHNICIAN 


Ls ae drive per econ Ay tin hen ash fan post 4 IN D EX 

uy a case, winchester ogether for ...- £64.00 each 

NEP Dives Comtanemar hearer ie Ce mes ae ee 
(untested drives are sold on a strictly “as is” basis) 






























Ree Disks, DEEN rey ts Boxee ot i 0 rear hretbpapctetiites merce £3.00 box AUDIO ELECTRONICS ..........esseeseseess 82 2 YEAR 
x Gould PSU 0-30V @5A Limited quantity only at ..csscsssssssccccsssssssssecccccsssrsreseccccces £48.00 = BICC — VERO ELECTRONICS ......... 135 BTEC National Diploma (OND) 
yx Dual Data lead (BBC Micro to 2 Disk Drives) .............. BK ELECTRONICS Cover (iii) ELECTRONIC & 


COMMUNICATIONS ENGINEERING 


xx Power lead (BBC Micro to Disk Drive) .................... 








3x Dual power lead (BBC Micro to 2 Disk Dri 
¥ 68000 CPUs (The first orders gat 1OMHz chive) secheadssetebiiadatguteiccsestatissnbtcsapesstd oa £3.50 each NCD eres Memeo mise ch (Electronics, Computing, Television, Video, Testing & 
$rZB0A CPU, CTC, PIO £1.20 each; DMA £2.00. ..::-nsscssssosesgssnsissonseonisssossnsesnrnsesicianel £4.50 all 4 ULE FING ssisssssititiensinscnsncsses Cover (ii) Fault Diagnosis) 
¥¢ 74LS TTL, pick and mix, buy 10 OF MOLE FOF .........ccescesereesesesssecseeeseeesseseseeesesesseeses £0.12 each 
Types available: ‘00 '02 040811 '13 '20 '21 ‘26 '27 30 ‘32 ‘38 42 ‘74 "83 ‘96 107 CAMBRIDGE COMP.SCIENCE ........ 148 
"109 '122 '132 '136 '139 '145 151 153 157 158 '163 '164 '191 '193 '298 '365 ‘670 CIRKIT DISTRIBUTION 145 1 YEAR 
Xx Binoy tt 28 \r peummenmenamemmamemeen used £1.50 each; few: 27126-25 £2.50 each crac ewoon scorns weaii BTEC National Certificate (ONC) 
POEeE ES Bisa tama Del RCE achavatmaces sii aban eal ELECTRONIC ENGINEERING 
8K Byte NV ram Chips cwnvnenennerenenen £3.00 each £10.00 four CR SUPPLY CO. o.sssssssscssssssesrnssseeeees 147 __1—INFORMATION TECHNOLOGY 
$40 pin i lw rofl IC sockets rence EOSOAD_ 68:00/100 DCP MICRODEVELOPMENTS ....... 101 [peaeAter eer Vianeete meet) 
eyboard, NCEE «cde sksssccossuestapaieevengeansagadasndnspbationaaies A 
A Toroidal mains treneformar, 12° 44%: 04a, 135649 1A & 2A, 9-0-9 .2A “ ELEC Maren ones taccenti fos 2—ELECTRONIC EQUIPMENT SERVICING 
Seeiaairt pretagaenneee epee pre er feae rec ae £4.00/1 £6.00/2 £8.00/3 ELECTROVALUE .....ssssssssssssssssesesssees 145 (Electronics, Television, Video Cassette Recorders, CCTV, 
items new unless , 9 i ices i i i i 
Add Sop tg orders below £5.00" (Ploase Note mal ier Soh a paste arg) |_| ELV FRANCE nnn Bore eee edia 
Send an SAE for our latest list or for more info. EVERETT WORKSHOP ACCESS ..... 148 3—SOFTWARE ENGINEERING 
Dept EE, 374 Milton Road, Cambridge, CB4 1SU FUSELODGE ........ssssssssssecsssssesssssessees 147 (Electronics, Assembler, BASIC, Pascal, CADCAM) 
Tel: 0223 424602/0831 43 / REENWELD ELECTRONICS ............ 
0496/0831 430552 eb doa Hy / 4—COMPUTING TECHNOLOGY 
meer Electronics, Computing Software/H , Mi 
NGHGRISE DOMPOMENTE <c.« . ( p 9 are/Hardware, Microelectronics) 
HILLS COMPONENTS ............ccsssssseees 97 10 MONTHS 
HOBBYKIT .ssssessssserstnrestnersen 129 BTEC Higher National Certificate (HNC) 
NO cts ita nseccoameacsines 147 COMPUTING TECHNOLOGY & ROBOTICS 
JAYTEE ELEC. SERVICES ..........0.00. 82 (Microprocessor Based Systems, Control, Robotics) 
LONDON ELECT COLLEGE............. 148 These courses include a high percentage of college based 
MAGENTA ELECTRONICS ........... 84/85 —, sete to — employment prospects 
; lo additional fees for overseas students 
MAPLIN ELECTRONICS ........ Cover (iv) Shortened courses of from 3 to 6 months can be arranged for 
Have you sent for your copy of our MARAPET sssvssrnnnsrrnnnnirn 147 applicants with previous electronics knowledge 
MARCO TRADING. ........sccsssssessecseseues 117 - THOSE ELIGIBLE CAN APPLY FOR E.T. GRANT SUPPORT 
catalogue yet? NATIONAL COMPONENT CLUB... 147 | AN EQUAL OPPORTUNITIES PROGRAMME 
If not, simply send 2x 1st class NUMBER ONE SYSTEMS... 115 O.N.C. and O.N.D. 
stamps for a copy by return. OMNI ELECTRONICS ........cssssssssseee 148 Next Course Commences 
RADIO & TV COMPONENTS ...... 83, 139 H 
A COMPREHENSIVE RANGE SERVICE TRADING CO. nese 145 _ Monday 23rd April 1390 
WITH SERVICE SECOND TO SHERWOOD ELEC. COMP. nn 148 FULL PROSPECTUS FROM 
NONE SPECIALIST SEMICONDUCTORS ..... 93 LONDON ELECTRONICS COLLEGE 
alin READING ..sserorn pe (Dept. EE), 20 PENYWERN ROAD 
on ; St QUIVIA UL OINUIIN ccccnccrccccccescrcsccscnessenens EARL C R 
te Open: Monday-Friday 9.00-6.00 = TK ELECTRONICS. ..cssessstntstntntnen 86 : ra i 4 pthc hala go 
Saturday 9.00-5.00 Suall 
















































SHERWOOD ELECTRONIC COMPONENTS 
45 Rutland Street, Mansfield, Notts NG18 4AP 


SPECIAL PACKS — All at £1.00 each 


Need an extra pair of hands? 


It’s often the case that conventional methods just won't 

















do. Fortunately there is now an alternative with the Spi 12x5mm Red LEDs SP32_ 4xCmos 4077 
x5mm Green s P33. 4xCmos 4081 
SP3  12x5mm Yellow LEDs SP34 2xCmos 4510 
; MULTI-PU RPOSE JIG a SP4 10x5mm Amber LEDs SP35 2xCmos 4511 
It will hold a circuit board steady for assembly and wiring— =e oe u Legit ong clips ae ee ee 
: ; ad.Elect.Caps. 
It can hold things while glue sets— SP7 12x3mm Green LEDs SP38. 20x 47F/25V Rad.Elect.Caps. 
It can hold models for painting and repair— ars. be tele fpienahe pet oti aoe Rad.Elect.Caps. 
ellie mm 1 pa clips x ransist 
All its interchangeable heads rotate through 360 degrees so SP10 50x 1N4148 signal diodes SP41_ 25x mixed Transistors 
you can position your workpiece to best advantage—no need gets sapped reset tl es eure B6 cab lg pa P - 
. ‘ : a: H x rectifier diodes x 5mm Leds-4 each, Red, Green 
to take it out to turn it over either- just rotate it to where you SP13 25xRad.Elec.Caps. (1-1000uF) Yellow 
want It. i ax Bc re Trerelstors SPs 25x 1N4000 series rect. diodes 
Sone H ' 15x ransistors 46 15x400mW zeners — assortedvalues 
Precision spring loaded head for holding pressures of up to SP20 15xBC184 Transistors SP47 5xminiature push button switches 
5.5ibs SP21 15xBC212 Transistors SP101 15 metres of 22SWG 60-40 solder 
eens ee SP22 15xBC214 Transistors SP102 15x8 pin DIL sockets 
SP23 15xBC549 Transistors SP103 12x14 pin DIL sockets 
SP24 5xCmos 4001 SP104 12x16 pin DIL sockets 
SP25 5x555 Timer SP105 5x74LS00 1.C.s 
SP26 5x741 Op-Amp SP106 5x74LS021.C.s , 
SP27. 5xCmos 4002 SP107 20xmixed presets —Hor. +Vertical 
SP28 5xCmos 4011 SP108 15xBC382 Transistors 
SP29. 3xCmos 4013 SP109 15xBC557 Transistors 
SP30 5xCmos 4025 SP110 4x74LS131.C.s 


SP31. 4xCmos 4071 
1 pack of your choice FREE when you buy any 10 of the above £1.00 packs. 
















ADDITIONAL PACKS RESISTOR PACKS 
SP50 25x5mm Red LEDs £2.00 | 0.25W Carbon Film resistors 10R-10M 
SP51 25x5mm Green LEDs £2.00 5 each value — total 365 £2.75 
SP52 50~xRad. Elec. Caps. £1.95 | 10 each value — total 730 £4.50 
SP53 30xDIL sockets 8, 14, 16 £2.00 | 1000 popular values £6.00 
Individual resistors 2p ea. 


SP54 1xTIL38+1xTIL100 £1.80 
100 x 1N4148 diodes : 
60x3mm+5mm Leds 






10+ one value 
100 one value 













Each jig is hand built for a lifetime of use. 
Supplied with circuit board assembly head, 12.5mm rubber 
faced heads and static discharge.lead. 

Other heads and accessories available. 

Standard jig takes items up to 310x 145mm £19.50 
Mini jig takes items up to 148 x 85mm £16.50 

| inc. VAT and carriage 
Local authority, school and college orders welcome 


EVERETT WORKSHOP ACCESSORIES 
5 Railway Terrace, Henllan, Llandyssul, 
COMPONENTS 


Dyfed SA44 5TH Tel: 0559 371226 ina taster cierto ie 
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Essex. Distributed by Seymour, 334 Brixton Road, London SW9 7AG. Sole Agents for Australia and New Zealand — Gordon & Gotch (Asia) Ltd., South Africa —Central News Agency Ltd. 
Subscriptions INLAND £16.00 and OVERSEAS £19.50 (£37 airmail) payable to “Everyday Electronics” Subscription Department, 6 Church Street, Wimborne, Dorset BH21 1JH. EVERYDAY 
ELE ONICS is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first een been given, be lent, resold, hired out or otherwise 
disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any 
unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 






Cheques or P.O. to: 


SHERWOOD ELECTRONIC 








This only a small sample of components 
stocked, send 75p for new 1990 catalogue, 
contains vouchers redeemable against 
orders over £5.00. T 














POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS- * PRICES INCLUDE V.A.T. * PROMPT DELIVERIES * FRIENDLY SERVICE * 
LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS LARGE S.A.E., 30p STAMPED FOR CURRENT LIST. 


eo) VW Yo 7-w Vel olaeme)8)0) mats) 9 Supplied ready built and tested. OMP VARISPEED TURNTABLE CHASSIS. 
OMP POWER AMPLIFIER MODULES now enjoy a world-wide reputation for quality, reliability and 


performance at a realistic price. Four models available to suit the needs of the professional and hobby market, i.e., Industry, 
Leisure, Instrumental and Hi-Fi etc. When comparing prices, NOTE all models include Toroidal power supply, Integral heat sink, 
Glass fibre P.C.B., and Drive circuits to power compatible Vu meter. Open and short circuit proof. 


THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS 


OMP100 Mk 11 Bi-Polar Output power 110 watts 
R.M.S. into 4 ohms, Frequency Response 15Hz — 
. 80KHz —3aB, T.H.D. 0.01%, S.N.R. —-118dB, Sens. for 
yj, Max. output 500mV at 10K, Size 355 x 115x65mm. 
PRICE £33.99 + £3.00 P&P. 


NEW SERIES II MOS-FET MODULES THOUSANDS PURCHASED 


OMP/MF 100 Mos-Fet Output power 110 watts R.M.S. Mga ROMS saa VOM@i NNN SMR IN @lamsL\en@s BY PROFESSIONAL USERS 
into 4 ohms, Frequency Response 1Hz — 100KHz . . . Ba 
—3dB, Damping Factor, >300, Slew Rate 45V/uS, - . 
T.H.D. Typical 0.002%, Input Sensitivity 500mV, S.N.R. eee ET nee 
~125dB. Size 300 x 123 x 60mm. : oo 
PRICE £39.99 + £3.00 P&P. 






























%& MANUAL ARM % STEEL CHASSIS % ELECTRONIC SPEED CON- 
TROL 33 & 45 %& VARI PITCH CONTROL % HIGH TORQUE SERVO 
DRIVEN DC MOTOR %& TRANSIT SCREWS %® 12” DIE CAST PLATTER 
NEON STROBE % CALIBRATED BAL WEIGHT %* REMOVABLE HEAD 
SHELL %& "CARTRIDGE FIXINGS %* CUELEVER % POWER 220/240V 
50/60Hz % 390x305mm % SUPPLIED WITH MOUNTING CUT-OUT 


TEMPLATE. 
PRICE £59.99 + £3.50 P&P. 





























STANTON AL500 GOLDRING G850 
PRICE £16.99 + 50p P&P PRICE £6.99 + 50p P&P 
























OMP/MF200 Mos-Fet Output power 200 watts R.M.S. 
into 4 ohms, Frequency Response 1Hz — 100KHz 
¥ -3dB, Damping Factor >300, Slew Rate 50V/uS, 
__T.H.D. Typical 0.001%, Input Sensitivity 500mV, S.N.R. 
—130dB. Size 300 x 155 x 100mm. 

PRICE £62.99 + £3.50 P&P. 


rc rrr enn ne ne ES ES EES 


OMP/MF300 Mos-Fet Output power 300 watts R.M.S. 
into 4 ohms, Frequency Response 1Hz — 100KHz 
» -—3dB, Damping Factor >300, Slew Rate 60V/uS, 
* T.H.D. Typical 0.0008%, Input Sensitivity 500mvV, 
S.N.R. —130dB. Size 330 x 175 x 100mm. 

PRICE £79.99 + £4.50 P&P. 
























NEW MXF SERIES OF POWER AMPLIFIERS 
THREE MODELS:— MXF200 (100w + 100w) 
MXF400 (200w + 200w) MXF600 (300w + 300w) 


All power ratings R.M.S. into 4 ohms. 


FEATURES: * Independent power supplies with two Toroidal Transformers * Twin L.E.D. Vu meters * Rotary 
indended level controls * Illuminated on/off switch * XLR connectors * Standard 775mV inputs * Open and short 
circuit proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rate * Very low 
distortion * Aluminium cases * MXF600 Fan Cooled with D.C. Loudspeaker and Thermal Protection. 


USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. 3 
SIZES:— MXF 200 W19"xH3¥2" (2U) x D11” 

MXF 400 W19”"xH5%" (3U) x D12” 

MXF 600 W19"xH5%" (3U) x D13” 

MXF200 £171.35 

PRICES: MXF400 £228.85 

MXF600 £322.00 

SECURICOR DELIVERY £12.00 EACH 


OMP LINNET LOUDSPEAKERS INCAR STEREO 
, BOOSTER AMPLIFIER 

































NOTE:— MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS, STANDARD — INPUT SENS, 500mV BAND WIDTH 100KHz. 
PEC (PROFESSIONAL EQUIPMENT COMPATABLE) — INPUT SENS, 775mV, BAND WIDTH 50KHz, ORDER STANDARD OR PEC 
a rc SS 

















.. Vu METER Compatible with our four amplifiers detailed above. A very accurate visual 
“display employing 11 L.E.D. diodes (7 green, 4 red) plus an additional on/off indicator. 
Sophisticated logic control circuits for very fast rise and decay times. Tough moulded plastic 
case, with tinted acrylic front. Size 84 x 27 x 45mm. 

PRICE £8.50 + 50p P&P. 


LOUDSPEAKERS 


LARGE SELECTION OF SPECIALIST LOUDSPEAKERS 
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER 
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH FRE- 
QUENCY BULLETS AND HORNS, LARGE S.A.E. (30p 
STAMPED) FOR COMPLETE LIST. 


McKENZIE:— INSTRUMENTS, P.A., DISCO, ETC. 


ALL McKENZIE UNITS 8 OHMS IMPEDENCE 
8” 100 WATT C8100GPM GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID., DISCO 























THE VERY BEST IN QUALITY AND VALUE 







MADE ESPECIALLY TO SUIT 
TODAY'S NEED FOR’ COM- 
PACTNESS WITH HIGH OUTPUT 
SOUND LEVELS, FINISHED IN 
HARDWEARING BLACK VYNIDE 
WITH PROTECTIVE CORNERS, 
GRILLE AND CARRYING HANDLE, 
INCORPORATES 12” DRIVER PLUS 





















































RES, FREQ, 80Hz. FREQ, RESP, TO 14KHz. SENS, 990B. 0.0. oooccccscccscccsceen. PRICE £29.30 + £2.00 P&P HIGH FREQ. HORN FOR EULL TWO SUPERB HIGH 
10” 100 WATT C10100GP GUITAR, VOICE, ORGAN, KEYBOARD, DISCO, EXCELLENT MID. FREQ. RANGE: 45Hz-20KHz BOTH POWER CAR STEREO 
RES, FREQ, 70Hz. FREQ, RESP, TO6KHz. SENS, 1000B. .....-cccccceccecseeeee PRICE £35.58 + £2.50 P&P MODELS 8 OHM, SIZE H18” x W15” BOOSTER AMPLIFIERS 
10” 200 WATT C10200GP GUITAR, KEYBOARD, DISCO, EXCELLENT HIGH POWER MID. x D12". 

RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 1030B. ......--ecccccccccceseeees PRICE £48.67 + £2.50 P&P 150 WATTS (75+75) INTO 4 OHMS 
12” 100 WATT C12100GP HIGH POWER GEN, PURPOSE, LEAD GUITAR, Disco, eae weicials CHOICE OF TWO MODELS a) ce : eC INTO 4 OHMS 
RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 980B. 2... ocecccccceccecseen. 7.59 + £3. — 

12” 100 WATT C12100TC TWIN CONE) HIGH POWER WIDE RESPONSE, P.A., VOICE, DISCO. POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET % HIGH & LOW INPUT IMPEDANCES 


* HIGH & LOW INPUT SENSITIVITIES 























RES, FREQ, 45Hz. FREQ, RESP, TO 14KHz. SENS, 100dB. ..............00000000... PRICE £38.58 + £3.50 P&P * VARIABLE INPUT GAIN CONTROL 
TF See ye eeone HIGH POWER BASS. KEYBOARDS, DISCO, FA. OMP 12-100 (100W 100dB) PRICE £159.99 PER PAIR * SHORT CIRCUIT OUTPUT 

RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS, 1000B. ......--0...cc0eeccece PRICE £65.79 + £3.50 P&P PROTECTION 

12” 300 WATT C12300GP HIGH POWER BASS LEAD GUITAR, KEYBOARDS, DISCO, ETC. OMP 12-200 (200W 102dB) PRICE £209.99 PER PAIR * POWER REQUIREMENT 12V. D.C. 
RES, FREQ, 45Hz. FREQ, RESP, TO 5KHz. SENS, 100dB. .......................664 PRICE £87.51 + £3.50 P&P SECURICOR DEL: PRICES: 150 WATT £43.00 

15” 100 WATT C15100BS BASS GUITAR, LOW FREQUENCY, P.A., DISCO. --— £12.00 PER PAIR 300 WATT £95.00 + £3.00 P&P EACH 
RES, FREQ, 40Hz. FREQ. RESP, TO 5KHz. SENS, 98@B. ...................ccccsee es PRICE £55.05 + £4.00 P&P 

15” 200 WATT C15200BS VERY HIGH POWER BASS. PIEZO ELECTRIC TWEETERS-MOTOROLA 

RES, FREQ, 40Hz. FREQ, RESP, TO aki, SENS. 9908, piaeepeeaa ee PRICE £75.10 + £4.00 P&P Hf PIEZO ELECTRIC TWEETERS — MOTOROLA 

15" 250 WATT C15250BS VERY HIGH Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved transient 
RES, FREQ, 40Hz. FREQ. RESP, TO 4KHz. SENS, 99dB. .............. NCY B ee RICE £82.54 + £4.50 P&P response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required these units can 
15" 400 WATT C15400BS VERY HIGH POWER, LOW FREQUENC be added to existing speaker systems of up to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 
RES, FREQ, 40Hz. FREQ, RESP, TO 4KHz. SENS, 102¢B. ...............000000000. PRICE £96.47 + £4.50 P&P SUPPLIED WITH EACH TWEETER 

18” 400 WATT C18404BS EXTREMELY HIGH POWER, LOW FREQUENCY BASS. TYPE ‘A’ (KSN2036A) 3” round with protective wire 
RES, FREQ, 27Hz. FREQ, RESP, TO 3KHz. SENS, 99¢B. ...0.000..00cceccee PRICE £172.06 + £5.00 P&P mesh, ideal for bookshelf and medium sized Hi-fi 







speakers. Price £4.90 each + 50p P&P. 

TYPE ‘B’ (KSN1005A) 31%” super horn. For general 
purpose speakers, disco and P.A. systems etc. Price 
£5.99 each + 50p P&P. 

TYPE ‘C’ (KSN6016A) 2” x5” wide dispersion horn. For 


EARBENDERS:— HI-FI, STUDIO, IN-CAR, ETC. | 
ALL EARBENDER UNITS 8 OHMS (Except £88-50 & EB 10-50 which are dual impedence tapped (v 4 & 8 ohm) 
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED FOAM SURROUND 










RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS, 97dB. «0.0. occsccccececeeee. PRICE £8.90 + £2.00 P&P ey Hifi ‘uy i 
10” 50 WATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS. HI-FI, IN-CAR. oa ae and duaikyidiseds SicPnee S29 
RES, FREQ, 40HZ. FREQ, RESP, TO 5KHz. SENS, 990B............- se PRICE £12.00 + £2.50 P&P 
10” 100 WATT EB10-100 BASS, HI-FI. STUDIO. =250 TYPE ‘D’ (KSN1025A) 2"x6” wide dispersion horn. 
RES, FREQ, 35Hz. FREQ, RESP, TO 3KHz. SENS, 960B. .......0---cc-c cco. PRICE £27.76 + £3.50 P&P Upper frequency response retained extending down to 
12” 60 WATT EB12-60 BASS, HI-FI, STUDIO. mid range (2KHz). Suitable for high quality Hi-fisystems 
RES, FREQ, 26Hz. FREQ, RESP, to KHz. SENS. 9208, esis gasin PRICE £21.00 + £3.00 P&P and quality discos. Price £9.99 each + 50p P&P. 

i - ; , HI-Fl, EXCELLENT DISCO. TYPE ‘E’ (KSN1038A) 3°32” horn tweeter with attractive 
RES, FREQ, 26Hz. FREQ, RESP, TO 3KHz. SENS, 930B. 0... ooo oceccececeeeee PRICE £38.75 + £3.50 P&P \ Fae 






Silver finish trim. Suitable for Hi-fi monitor systems etc. 
Price £5.99 each + 50p P&P. 

LEVEL CONTROL Combines on a recessed mounting 
plate, level control and cabinet input jack socket. 
85 x 85mm. Price £3.99 + 50p P&P. 






5%" 60 WATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 

RES, FREQ, 63Hz. FREQ, RESP, TO 20KHz. SENS, 920B. .0.......cccccccccscsceeeees PRICE £9.99 + £1.50 P&P 
6'2" 60 WATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 

RES, FREQ, 38Hz. FREQ, RESP, TO 20KHz. SENS, 94dB. .0.......ccccccccccccceee. PRICE £10.99 + £1.50 P&P 
8" 60 WATT EB8-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 

RES, FREQ, 40Hz. FREQ, RESP, TO 18KHz. SENS, 89¢B. ......0.00..0...ccccccce. PRICE £12.99 + £1.50 P&P 
10” 60 WATT EB10-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 

RES, FREQ, 35Hz. FREQ, RESP, TO 12KHz. SENS, 860B. ..0.000...cccccccccccseee. PRICE £16.49 + £2.00 P&P 


TRANSMITTER HOBBY KITS 


PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE 
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS 
COMPLETE WITH CIRCUIT AND INSTRUCTIONS 
















STEREO DISCO MIXER 


STEREO DISCO MIXER with 2 x 5bandL &R 
graphic equalisers and twin 10 segment L.E.D. 
Vu Meters. Many outstanding features 5 Inputs 
with individual faders providing a useful com- 
bination of the following:— 

3 Turntables (Mag). 3 Mics. 4 Line including CD 
plus Mic with talk over switch Headphone Moni- & 
tor. Pan Pot L. & R. Master Output controls. 
Output 775mV. Size 360x280 90mm. Supply 
220-240v. 




































3W FM TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL PER- 
FORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V @ 0.5AMP, 






PRICE £14.49 + £1.00 P&P 3 watt FM 
FM MICRO TRANSMITTER (BUG) 100-108MHz VARICAP TUNED COMPLETE WITH Transmitter 
VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATT, PRICE 






£8.62 + £1.00 P&P 
POSTAL CHARGES PER ORDER £1.00 MIN/MUM. OFFICIAL ORDERS WELCOME FROM 


SCHOOLS, COLLEGES, GOVT. BODIES, ETC. PRICES INCLUSIVE OF V.AT. SALES COUNTER... cm | UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX. SS2 6TR 
VISA ACCESS ACCEPTED BY POST, PHONE OR FAX. [| o TEL: 0702-527572 FAX: 0702-420243 
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